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Electronic computers of various types are 
already in use in considerable numbers 

in Gt. Britain; but of those developed specially 
for commercial and industrial accounting 
applications, the National-Elliott 405 leads the 
field as the one most widely adopted 

for carrying out full-scale integrated data 
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Illustrated above: a twenty 
cabinet all-purpose installation 
incorporating four magnetic 
film units (for ‘writing’ and 
up-dating the ‘main data file’) 
and a high-capacity fast 

access disc memory for the 
storage of (a) programmes and 
(b) data selected, automatically 
for actual processing. 
(Additional Magnetic Core 
Memory and other advanced 
developments are incorporated 
in the 405M System). 
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Read how the 
West Midlands 
Gas Board saved 
£40,000 
in transport costs | 





Read how 
Belling & Lee 
do 3 weeks’ work 
in 30 minutes 


Read how Vauxhall 
Motors control 
£8 million 
of spare parts 


Read this new book from IBM—‘Everything Under Control’. 
In simple language it erplains not only the purpose and 
principles, but the practice of Data Processing—showing by 
widely varied examples the degree of control Management is 
achieving today with IBM Data Processing Equipment 
‘Everything Under Control’ is essential reading 

for every executive in business, government and industry. 
Ask your secretary to send for your copy. 
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Searching for the right answer 


Data processing continues to play an increas- 
ingly 


modern business. 
Punched card equipment, electronic calculators 


important role in 
and computers provide more business informa- 
tion in less time than any other form of office 
machinery. Users of these methods have always 
known most about their business soonest. 

The widened range of equipment of I-C -T, and its 
integrated technical development, is opening up 
new fields of application. Choice of 1-C -Tequipment 
ranges through punched card machines using 21, 
10, 80 and 160 column cards—to small, medium and 


large electronic computers, employing combinations 





of punched cards, paper tapes and magnetic tapes. 


Determining the optimum method of employing 
data processing equipment is a highly skilled task. 
1-C-T staff are experienced in these matters; their 
knowledge and experience have proved valuable to 
of 


size, from small firms employing under 20 people to 


enterprises widely divergent character and 
corporations of international repute, local authorities 


and nationalised industries. They can help you. 


If you think your research, production, market- 
ing or financial affairs are capable of improvement 
there are well established reasons for believing that 
the combination of I-C-T staff, equipment and 
training will provide you with the right answer. 


We suggest you get in touch with us. 


INTERNATIONAL COMPUTERS 
AND TABULATORS LIMITED 


HEAD OFFICES : 


OFFICES 


GLOUCESTER HOUSE, 
TELEPHONE: 
THROUGHOUT 


149 PARK LANE, LONDON, W.1 
HYDE PARK 8080 


THE UNITED KINGDOM AND OVERSEAS 


ALL THE RESOURCES OF HOLLERITH AND POWERS-SAMAS 
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BUSINESS MACHINES 


BULMERS (CALCULATORS) LIMITED 


Empire House St. Martins-le-Grand London EC! Telephone: Monarch 7994 
47-51 Worship Street London EC2 Telephone: Monarch 9791 
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Integrating the work of a wide 
range of business machines. . . 
that’s the province of FRIDEN IDP 
equipment. Punched paper tape is 
the common language, the 
motivating force, the co-ordinati 1¢ 
link in the chain of data processing. 
BULMERS are way ahead with 
development in this country. Their 
practical experience is already 
immense, and it is freely at your 
disposal. Call on them now. 
Tomorrow tape will take over. . . 
to speed and simplify routine, 

and free your staff of tedium. 
Technical service and machine 
efficiency are of the same 
exceptional standard which has put 
FRIDEN calculators so high in the 
esteem of the business world. 
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the Cational class 31 | CARD PUNCH 


COMBINATION 





HERE NOW-—Automatic alpha-numeric punching and 
verification of CARDS as a simultaneous by-product 
of high-speed postings to conventional accounting 
records of all types. 


SOME IMPORTANT ADVANTAGES a1 


neneee 
High-speed recording of numbers, references and amounts on a con- with \ 
ns 


ventional ‘direct-entry’ Keyboard, familiar to all 





Verification of reference numbers and brought-forward balances, auTomatic 


before punching into cards CARD PUNCH 
No separate verification required | 


Line-by-line proof establishes accuracy of postings 





Plug-board control of punching programmes provides complete 
flexibility of system and card layout FULL DETAILS, PRICES & 
SPECIFICATIONS AVAILABLE 
ON WRITTEN REQUEST TO THE 


1 , © 97 F j nt f ti Accounting Machine Division of 
"he National Class 31 is adaptable (in seconds) to a ypes of accounting 

operations e.g.: INVOICING * PAYROLL * STORES LEDGERS * SALES & THE NATIONAL CASH 
PURCHASE LEDGERS * COSTING * BUDGETARY CONTROL * MATERIAL REGISTER COMPANY LTD., 
ANALYSIS * ETC. And now—it provides an automatic unit input medium for 206-216 Marylebone Road 
use with orthodor punched-card systems andjor electronic computers. London N.W.1. PAD 7070 


ie Cards punched with no extra machine time 
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COMMENT 


Automation 


and Education 


HE juxtaposition of the Business Efficiency Exhibition and the Education and 
T Careers Exhibition at Olympia in May and June was probably accidental; 

but it was a comment of sorts on the irrelevance of much that goes on in one 
world to most of what goes on in the other. Yet somebody, according to newspaper 
reports at about the same time, rather complacently described the British educational 
system as the finest in the world. It is difficult to see on what grounds. 


It has been widely recognised for some years that British education lags behind 
American and Russian in the provision of scientists and technologists. . It is less 
widely recognised—though the relevant statistics are readily available—that the 
British educational system sends a smaller proportion of the nation’s population to 
universities than do the Russian, American, French, Italian or German systems. 


The British system—in spite of the 1944 Education Act it is a fad among some 
educationists to deny the existence of a State system—has its merits, but they are apt 
to lie in its exceptions: the good grammar school or * public’ school, a certain 
degree of freedom to experiment, a corresponding disinclination to be bound by 
doctrine. Its faults are more general: lack of intellectual discipline, declining 
standards of literacy as the complement of more widespread ability to read and 
write, and consequent carelessness of detail. 


The argument for the abolition of Latin or Greek as a requirement for entrance 
to Oxford and Cambridge is not supported by the need to educate more and better 
scientists. On the contrary, the divorce of * science ’ from the humanities is one of 
the more serious diseases of our time, and there is urgent need to raise the general 
standards and to insist upon intellectual disciplines, not to abandon them. Perhaps 
the greatest of all contemporary needs is to attempt to integrate education and hence 
contemporary culture. 


Recent discussion of integrated business systems might suggest an analogy. 
But the point is obvious. Imbalance, disequilibrium, disjointedness—these are 
harmful to a business and to a nation. This is not a problem to be solved by a 
few sentences of rhetoric, but one to which leading businessmen ought give thought 
in whatever leisure they can afford. An excellent example has been set by the 
Duke of Edinburgh, one of the very few men to show by his public pronouncements 
that he is conscious of the central malaise of our time. 
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Efficient Planning in 


a Nationwide 


Public Service 


by KEITH BEAN 


The Central Electricity Generating Board employs a Deuce computer 


at Bankside House for the calculations involved in planning the most 


economical use of power throughout the Super Grid—an enormous and 


exacting task 


UST as a working model helps to the under- 

standing of a complicated mechanism, so the 

investigation of a mathematical or functional 
model of a system—whether it envisages marketing 
shoes or intercepting hostile planes—can provide 
an understanding of its behaviour. 

Since general purpose electronic computers can 
be programmed to solve equations describing the 
behaviour of a system very quickly, the effect of 
variation of parameters or of input disturbances 
can be displayed in sufficiently rapid succession to 
provide an understanding which corresponds 
closely to ‘ experience.” Indeed it is possible to 
achieve such realism in these simulations that 
operators can be trained and operating procedures 
established before the physical equipment is built. 

This sort of thing is widely used in the aircraft 
industry for aircrew training and is growing in the 
process industries, where some unwanted 
substance may be produced during a transient 
start-up procedure. Training of the same type to 
meet military situations is widespread in the 
American forces. And this use of simulation is, 
of course, the basis of the operational game used 


& 


for training senior executives and 
managers in decision-making in a competitive 
situation to avoid the heavy penalties of poor 
management control (see “The IBM Game, 
Automatic Data Processing, March 1959). 

It is also generally used in the nuclear power 
industry for training reactor operational staffs. 


company 


Training Techniques 

For our atomic power stations, analogue tech- 
niques provide simulation equipment representing 
the real reactor control desk. Trainee operators 
can thus experience the conditions occurring in 
practice before they handle the actual plant 

It is characteristic of the electricity supply 
industry that in such ways it should make maxi- 
mum use of modern apparatus. In Britain the 
industry has always been forward in_ the 
exploitation of automatic equipment and even 
before the war the use of analogue computers was 
well established. 

The Deuce Mark I which the Central Electricity 
Generating Board installed at its London head- 
quarters at Bankside House last year tops an 
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already extensive inventory of computing and 
centralised control equipment which the board 
uses. The board employs this equipment for what 
might be called its more normal qualities, 
particularly in commercial data processing, but the 
Deuce installation was dictated mainly by the 
enormous mass. of 


complicated calculation 


necessary to its forward planning. 


Increased Demand 

The ever-increasing demand for electricity since 
the war created an urgent need for development 
plans not only to step up total generating capacity 
at minimum capital cost but also to ensure the 
most effective employment of the capital in the 
programme, both in meeting peak demands and in 
achieving lower production costs. 

From these development plans came the Super 
Grid, the complete integration of the country’s 
transmission and generating resources which will 
be fully achieved next year. It means capital 
from the cuts in the proportion of 
generating plant necessarily held in reserve, and 


savings, 


fuel savings, from the concentration of generation 
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Linking power 
stations to operate as 
a fully integrated 
system created 
problems of day-to- 
day operation and 
for planning for the 
years ahead. 

Left the East Mid- 
lands Division's 
Castle Donington 


power station. 


at the more economical stations, particularly 
during periods of lighter load. The board proposes 
to increase generating capacity by 44 percent and 
increase overall thermal efficiency to 30 percent in 
the next six years 


World’s Largest Network 

The world’s largest supply network operating as 
a fully integrated system, the grid has created 
problems of day-to-day operation and, particularly, 


problems in long-term planning the exact 
calculation of which is humanly not practicable. 

Consequently, as early as 1952 and later with 
the help of the National Physical Laboratory, 
programmes were designed to bring calculations 
of future operating conditions into a form suitable 
for computing. With the services of various 
digital commercially available the 
board developed and improved these programmes 
and many others associated with forward planning 
and the design of new plant and equipment needed 
by the electricity supply industry. 

‘It is now possible,” says Mr A E Hawkins, 
chief operations engineer, ‘to make a _ rapid 


computers 
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appraisal of alternative schemes of development 
five, six and seven years ahead which could not 
otherwise have been undertaken in the detailed 
form necessary to give accurate assessments in 
time to influence management decisions on future 
policy. 

‘In this way we have advanced still further the 
technique of forward economic planning which, 
having regard to the scale of the board’s opera- 
tions, is believed to be in advance of anything of 
its kind in the world.” 

This Deuce, then, is primarily for calculations 
not previously practicable but it also provides a 
general computer service for the board depart- 
mentally and for the industry. Indeed such is the 
number of problems put by sections of the 
industry, there is already a backlog of work for 
the digital computing service stacked up and there 
are plans for starting a night shift. 


Staffing 

The service has a staff of 17 of whom six are 
girls with General Certificate of Education 
advanced level mathematics and the remainder 
graduates with science or engineering degrees. 

Variables to be considered include the price of 
fuel, the estimated life of coalfields, the develop- 
ments in nuclear energy, world oil resources and 
prices, transport facilities and costs, transmission 
connections, reserve and emergency supplies of 
power, and the availability of different equipment. 
Consideration of consumption trends must take 
account not only of future movements in industrial 
activity but also such things as the growth of 
refrigerators, cookers, vacuum cleaners and other 
clectrical appliances in the home and, of course, 
the infinitely variable effects of weather on 
demand. 

The evaluation of all these factors to the 
required degree of accuracy would, without the 
digital computer, require a staff of such size as to 
be impracticable. 

‘We are doing a tremendous amount of work 
in the nuclear field,” said Mr D G Hawkins, chief 
assistant engineer of the board's system planning 
branch, and he instanced the investigation of 
biological shields for reactors. 

This involves calculations of radiation penetra- 
tion through various materials including different 
concrete mixes—there is even one which incor- 
porates steel shot—as well as the shapes of the 
shield and the angle of incidence of radiation. 
The computer permits closer assessment than was 
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hitherto possible and, since the height and thick- 
ness of these power station reactor shields make 
them enormously heavy, any reduction in size 
effected by these investigations will be reflected in 
savings in costs on the civil engineering side of 
power station building. 


Transport Costs 

Other studies are designed to optimise transport 
costs for coal, taking account of the distances from 
various pits to various power stations, plus the 
pithead cost of the coal, its British Thermal Unit 
rating and its ash content. Because of the size and 
complexity of the national grid these studies are 
made zonally. One has just been completed, for 
instance, for the Midlands coalfield, probably the 
greatest source of low grade coal for generation 
and the more important because of the number 
of large power stations there. 

As with all manufacturing industry, the electric 
supply business has a continuing objective of 
minimising overheads, particularly in plant. It is 
the more difficult with this industry because of the 
wide variety of demand level (load factors) both 
daily and seasonally. Using Monte Carlo methods 
the board’s computing service is studying the 
optimising of the system to Fring capacity as close 
as possible, economically, to demand. 

There is an element of calculated risk in this 
since abnormal conditions may lIcad to temporary 
and the more accurately the 
risk can be assessed, the move effective will the 
service be. 


shortages at times 


Thermal Stresses 

Other work includes studies of thermal stresses 
in steam pipes—a small but vital aspect of power 
generation and particularly suited for investigation 
by the board’s central computing service—mini- 
mising of the number of lines for power trans- 
mission, temperature of outlet water from power 
stations and automatic voltage regulation. 

Electronics and electro-mechanics are being 
applied in the board’s power stations to data 
reduction and to the continuous logging of 
thermal efficiencies—systems from which we can 
expect improvements and economies in evaluating 
power station performance, both conventional and 
atomic. 

Automatic controls have inevitably been part of 
power stations from their beginning --in the engine 
and turbine governors and the regulators for 
feeding water to the boilers and for fuel. 

Automation has increased as demand for 
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SUPER GRID TRANSMISSION 
& NUCLEAR DEVELOPMENT 
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The Board's computer in Bankside House, London, primarily installed to work on 
calculations hitherto impracticable to solve, is the hub of a general computer service 





electricity grew and central power stations became 
bigger, and the same conditions have applied in 
large industrial plants raising steam for other 
processes besides power generation. Human super- 
vision was physically impracticable anyhow, but, 
quite apart from that, improving automatic regu- 
lation has meant immense savings in fuel and 
labour 


Accurate Measurement 

Basically it is a problem of accurate measure- 
ment of all the factors involved. Automation, by 
continuous measurement, detects and corrects any 
deviation from the most efficient conditions, hav- 
ing regard to all these factors. In steam generators 
it deals with changing rates of heat transfer and 


resistance to air flow due to fouling, changes of 


calorific value of the coal and variations in its 
feed-in 

In the boilers it controls the ratio between 
incoming water and outgoing steam, deals with 
variations of pressure in the feed water flow, and 
maintains a safe water level in the boiler drum. 
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So efficient have these controls become, the 
water content of the latest steam generators 
corresponds to less than a minute’s operation at 
full load—which, of course, calls for control of 
firing which is highly precise and almost instan- 
taneous in operation. 

For refinements like these, the big 
stations nowadays adopt induced 
voltages representing the motions of the pressure 


pe ywer 


electronics, 


and flow measuring systems and the respondent 
movement of 
motor speeds, valve and 


final control means vanes and 
dampers, change of 


hydraulic coupling positions, and so on. 


In the conventional coal-fired or oil-fired power 
stations, because of variations in fuel quality and 
wide fluctuations of load, efficiency is very sensi- 
live to Operating conditions. By contrast, our 
atomic power stations use closely specified fuel of 
consistent quality and operate under base-load 
conditions. Their efficiency is therefore more a 
function of design. The atomic reactor and its 
steam-raising plant nevertheless demand advanced 
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and complicated electronic instrumentation and 
monitoring equipment. 


Adjusting Power Level 

The power level in the reactor is raised or 
lowered by the adjustment (within fractions of an 
inch) of neutron-absorbing rods which inhibit the 
chain reaction of the fuel. There may be a hundred 
of these rods, each up to twenty feet long and 
weighing some hundreds of pounds, and the effects 
of their adjustment are observed in the neutron 
flux changes which result. 


The neutron flux, operating through ionisation 


chambers inside the reactor, is measured by 


sensitive electronic amplifiers. Coolant flow rates 
are also used since changes in coolant conditions 
can produce similar effects to the manipulation 


of the neutron-absorbing control rods 


Elaborate analogue computing is used in the 
study of the dynamic behaviour of this system. 

A separate installation continuously registers 
neutron flux, coolant flow and external radiation 
and is able to shut down the reactor immediately 
if dangerous conditions develop. 

Another continuously 
scans the thousands of deep fuel-filled channels 
of the reactor to detect any faults in the fuel ele- 
ment casings which would leak radioactive fission 
products into the coolant gas; and yet another 
observes differential burn-up of the fuel elements, 
changing semi-spent elements to new channels and 
removing and replacing burnt-up elements. 

In the newest power stations, with data logging, 
electronic computation of data, stored in computer 
type memory systems, can give trend information 
automatically and set off warning alarms of 
developing dangerous conditions 


automatic apparatus 





One of the control panels of the Southern Division's Marchwood Power Station 
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AUTOMATING 


is a Job tor 


Top Management 


by Gen CLINTON F ROBINSON 


PRESIDENT, CARBORUNDUM COMPANY (USA) 


Reprinted, by permission, from MANAGEMENT AND BUSINESS AUTOMATION 





CARBORUNDUM’S ‘TOTAL SYSTEMS’ CONCEPT, DEVELOPED 
UNDER DYNAMIC LEADERSHIP, PROVIDES 
MANAGEMENT WITH FACTS IT NEEDS — 


WHEN IT NEEDS THEM 
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HE role of the top executive in making policy 

decisions relative to automatic data pro- 

cessing cannot be minimised. In many 
instances, ventures were made in this field on 
recommendations of lower echelons of management 
with disappointing results. 

Executives have discovered, after the fact, that 
they had created an island of automation in a sea 
of traditional paper work systems. How to extend 
troublesome problem. 


the system became a 


They discovered that they were growing the limb of 


a tree that had no trunk. Unexpected employee 
relations problems disrupted operations. In the 
end, these executives were forced to do what should 
have been done before a single piece of hardware 
was purchased. 
Each company has its own character and more 
What works for 
I am not going 


or less unique set of problems. 

one might not work for another. 
to presume to offer advice to others on how to run 
their business—I have too many unsolved problems 
of my own to strike that pose. I will just state my 
experience at Carborundum Co as related to the 
subject for whatever value it may have for others. 
Needless to say we have benefitted much by study- 
ing experiences of other firms engaged in similar 
projects, both in terms of what to do, and what not 
to do. 

In relating our own experience, some background 
is needed which is of indirect but vital importance 
to the subject. Carborundum was organised in 
1891 to engage in the abrasive business. It 
progressed into the related super refractories indus- 
try, and then into non-metallic electrical compo- 
nents. During the years it expanded its operations 
and was an important factor in the markets for its 
products at home and abroad. 

I came to the company in 1952. 
was not where the company had been 
was it going? 


My problem 
but where 
That would seem to be a relatively 
simple question to answer—but it wasn’t. We set 
about to formulate the answer and developed a 
statement of ‘ The Primary Purpose and General 
Objectives of the Carborundum Company ’ 
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After careful deliberation, the board of directors 
approved this statement. It constituted the blue- 
print for executive action. Now, with a clearer 
picture of the kind of company I was to help build 
for the stockholders, such basic considerations as 
automation of data processing fell into place. 


Cite objectives 

In relation to this step, my objectives were: (1) 
to make possible better direction and control of the 
business, (2) to provide better and faster data for 
day-to-day operations, and (3) to reduce admini- 
strative costs. stated in order of 
importance, but all three were final goals. These 
three inseparable objectives led us to the ‘ total 
systems ° concept at Carborundum as distinguished 
from the * special purpose ’ or ‘ fragment’ concept 
of some whose objective was primarily to reduce 
costs or some other limited objective. 

Short and long range planning, decentralised 
operations, and centralised control of performance 
are the three legs on the tripod of the company. 


These are 


These required accurate and timely information 
about the business. This was not available when 
needed, and in some important areas, not available 


at all under the former data processing systems. 
My objective was to develop sound planning, 
efficient decentralised operations and centralised 


control. This was impossible with the old paper 
work systems that had developed under the 
formerly highly centralised operation of the 
company. 

The foregoing might indicate that my primary 
objective in considering automatic data processing 
was better management of the business. This was 
true, but there were the other important consider- 
ations. 

For one, all management, from the foreman level 
up, wanted more data, more statistics—and wanted 
them faster—for day-to-day operations. Com- 
plaints were general that reports were too late to be 
of value for improving performance. These 
deficiencies were present despite the fact that the 
company was spending a considerable amount of 
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money on a conventional, and I believe well-run, 
punched card system. Talks to general managers 
of the divisions revealed that they were still making 
many decisions ‘by the seat of their pants’. 
They required better and speedier information for 
efficient operation. 


Administrative Costs Mount 


Another problem was that administrative costs 
were mounting and had been for many years. 
Salaries and wages were increasing. But, unlike 
manufacturing costs, there didn’t appear to be any 
substantial offset to increased administrative costs, 
even through the use of better methods, procedures 
or machines. It was obvious that administrative 
costs had risen to the point where they seriously 
affected the over-all profits of the company. The 
problems were well defined. The next step was to 
solve them. 

I was aware that all the figures we used in the 
company derived from a few basic documents. 
Investigation resulted in five classifications of 
original source data: customer orders; payroll 
source records; purchase documents for materials, 
supplies and services; physical assets as shown by 
capital appropriations and related records, and 
master information records such as customer files, 
product catalogues, price lists and discount tables. 


Could an integrated automatic data processing 
system, built around these basic documents, be 
developed for controlling and operating the busi- 
ness? This brought us into the domain of experts. 


The problem was given to Remington Rand 
Research Laboratories and also to International 
Business Machines Corp. Much was learned from 
both aout electronic and automatic devices and 
what they could do. The conclusion was that our 
total systems concept was not impossible. A 
further conclusion was that our problem was not 
the availability of equipment, but rather it was our 
ability to use it. The computer people knew their 
equipment, but I was after an integrated system 
that Carborundum could use to achieve our three 
objectives. 

The computer people didn’t have the answer to 
that problem. It appeared that most companies 
then using large computers had installed them for 
applications such as payrolls, or actuarial studies, 
but did not have an integrated system from 
customer order to stockholders’ report. 

My decision, then, was to enlist the services of 
the Mellon Institute of Industrial Research and set 
up a fellowship to help us determine the feasibility 
of my ‘total systems’ concept for Carborundum. 
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Our treasurer-controller was directed to coordinate 
the whole project. Three methods and procedures 
men were assigned to work with the Mellon 
Institute. 

At that time, I established an electronics com- 
mittee composed of staff representatives and mem- 
bers of the operating divisions to provide practical 
advice and assistance from the men who make and 
market the company’s products, and who would be 
responsible for coordinating the divisions into the 
system. 

After a thorough study of Carborundum’s 
methods and procedures, and a survey of available 
equipment, a feasible integrated system was 
projected. The committee charted the steps from 
customer order to annual report and recommended 
the hardware to do the job. On 23 September 1955 
the board of directors approved the programme. 
After careful consideration of all factors involved, 
a 10-year project was foreseen, and I established a 
realistic timetable for starting and completing its 
progressive stages. 


Finance Division Chosen 

The finance division of the company was assigned 
responsibility for the programme. I pealised, of 
course, that this project would have to serve all 
functions of the business and decided that for 
Carborundum, the finance division was best suited 
for the job. The controller established an auto- 
matic data processing branch to carry out the 
assignment. Orders were placed with Remington 
Rand, Commercial Controls and American Tele- 
phone and Telegraph. Our engineers remodelled 
an area in one wing of the executive office building 
to provide necessary housing for the installation, 
and in December 1956, one year after the board of 
directors’ decision, a Univac computer was turned 
over to us for operation. 

One other important aspect in the planning of 
this project was employee relations. Employees 
were told that the programme was under consider- 
ation. They were informed when the decision was 
made. The industrial relations division collabor- 
ated with the finance division and the operating 
divisions in establishing employee relations policies 
to ensure that employees understood the purpose 
of the project and how it would affect them. 
Group meetings were held with the employees 
directly affected. Specifically, these things were 
done: 

1. Each affected employee was evaluated for 
work in the automatic data processing branch. 
Employees were given opportunities to fill 
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TREASURY 


INTERNAL 
BRANCH AUDIT 


BRANCH SRANCH 


openings if their training, experience and 
aptitudes qualified them, and if they wanted 
to do the work. 


They were trained in their new assignments, 
if training was necessary. 

The company discontinued hiring in other 
divisions in the Niagara Falls area until all 
excess employees were given a chance to 
transfer to other openings for which they were 
qualified. 

New employees were hired only to fill openings 
not filled through the above procedure. 
During the transition from the old system to 
the new, short term jobs were filled by temp- 
orary employees from other sources such as 
Manpower Inc. 


As a result of these policies, to my knowledge, 


no regular employee has been laid off because of 


installing the automatic data processing system at 
Carborundum, despite the fact that administrative 
employee costs have been substantially reduced 
since September 1955. Furthermore, no employee 
morale problems have arisen. They seem to be 
proud of the system which they help to operate. 


After three years 
Now, where do we stand three years after the 
board’s approval of the project? 


Present major 

automatic data processing activities encompass: 

1. Order processing, inventory record keeping, 
billing, sales accounting, and sales activity 
reporting for the three abrasives divisions. 
Salaried payroll for all domestic locations. 
Hourly payroll for all domestic locations. 
Property accounting and depreciation records 
for all domestic and Canadian locations. 
Certain scientific and engineering problems of 
the research and development division. 

The 12 district sales offices throughout the United 

States are coordinated in the system. 

The third 


costs—is in sight. 


administrative 
We are now operating at a 


objective—reduced 
breakeven point and believe we will recover out-of- 
pocket, start-up expenses in the next five to seven 
years. 

The second objective was timely information for 


day-to-day operations. Approximately one thou- 
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TAX ACCOUNTING OFFICE, PROGRAMMING insuRANcE 
saAncN Sane 


PROCEDURES emanate 


DEPT. 
OPERATING SERVICES DEPT. 
TABULATING SECTION 
UNIVAC SECTION 


PROCEDURE ANALYSIS & DESIGN 
DEVELOPMENT OF FORMS & REPORTS 
ELECTRONIC COMPUTER PROGRAMMING 
SYSTEMS INSTALLATION 

TELETYPE NETWORK 

COMPUTER SYSTEM INPUT & OUTPUT 


CUSTOMER & PRODUCTION 
CATALOGUING 


TABULATING SERVICES 

CUSTOMER ORDER PROCESSING 
FINISHED GOODS INVENTORY CONTROL 
MFG. & SHIPPING ORDERS ; 
INVOICING 

PAYROLL CALCULATIONS 

SALES & INVENTORY STATISTICS 


Formerly left to the individual branches of the Finance 
Division 


Same as | 

A new function 

Same as ! 

Partial network was formerly maintained under Office 
Services Branch ia 

A new function 

Formerly a function of the Operating Division 
Formerly the responsibility of the Office Services Branch 
Same 

Same 

Same 

Same 

Same 


Same 


Carborundum’s Data Processing operation is one of 
eight branches of the Finance Division, reports directly 
to the Treasurer-Controller. Chart shows present 


functions and their former position in the organisation. 
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sand orders are processed every 24 hours. The 
three abrasive divisions know where they stand 
daily on orders and customer service. Reports 
include customer analyses, five different 
product sales breakdowns, stock status reports for 
our largest division, and tax reports. Operating 
divisions have just begun to get what they want 
when they want it 
reports. 

The first and primary objective was timely inform- 
ation for improved direction and control of the 
business. 


sales 


and are pressing for additional 


The previously mentioned activities are 
presently expediting analysis of company operations 
and providing up-to-date and 


more accurate 


information for periodic progress reports, all of 


which help toward better planning. However, this 
phase has just begun 
Operating on a_ three-shift 
producing 
reports. 

information through data reduction and analysis is 
To help 


Univac I was 


The present Univac I is 
basis processing or 
records and 


operating documents, 


The preparation of management control 


the phase into which we are now entering. 
accomplish this, an additional 
installed early in 1959, which is in keeping with our 


original plans. This will provide a full complement 


of equipment to carry out a logical extension of 
present operating systems, and the utilisation of 
operating data for better direction and control of 


the business. 
Future projects for the system include (1) auto- 
matic stock replenishment, (2) production schedul- 


FINANCIAL 
COMPUTER RESEARCH 


AID FOR 


EMI and 
are to receive financial grants from the 
Development 


Two British computer manufacturers 
Ferranti 
National Research Corporation in 
order to continue development work on high speed 


computers 


EMI have already received some support from the 
NRDC during the past four years and this co-opera- 
tion resulted in the design of the Emidec 2400, which 
is now in production and which will be aimed at 
the American market. The extra aid will make it 
feasible to extend the development work on the 


Emidec 2400 to produce a new system — Emidec 
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ing and plant loading, (3) production accounting 
and reporting, (4) raw materials requirements, 
(5) accounts receivable, (6) organisation perform- 
ance reporting, (7) general accounting, and (8) cost 
accounting. 

We have been preoccupied with the three 
abrasives divisions up to the present, but I am 
pressing for all divisions of the company to be on 
the system by 1963. We have scheduled the 
‘total systems ’ programme to 
be an accomplished fact by 1965, achieving in the 
interim progressive realisation of our threefold 
better direction and control of the 
business, better data for day-to-day operations, and 
lowered administrative costs. 


automatic data 


objectives 


In my opinion, automatic data processing is not 
an appendage to traditional business operation. 
tool to revolutionise management 
Therefore, what to do with it is intrins- 


It is a new 
methods. 
ically a decision for top management to make. 

Far from being a glamorous fad, automatic data 
processing is a fast-moving, basic trend in modern 
business. It the techniques of 
automation to administrative areas in the same 
manner as automation is engineered into manu- 
facturing operations 


seeks to apply 


It constitutes a challenge to management’s 
imagination and ability to understand its possibil- 
ities and its diminishing limitations and to use it as 
a tool to accomplish management objectives as 


responsible stewards of business progress. 


3400 
at high speeds 


geared to tackle large-scale scientific work 


Ferranti in conjunction with a team of scientists 
at Manchester been developing 
computer techniques for the past 10 years and have 
previously received some support from the NRDC 
(for the Mark I, for example). The 
company estimate there is a need for a powerful 
computer, and propose, with NRDC’s grant, to 
build Atlas —a computer which would be used by 
scientific research and development establishments 


University have 


Ferranti 


and for fast commercial data processing. 

The Corporation explain that their support will 
British systems 
exploiting advanced techniques, and this should help 
to keep the British computer fully competitive in 
world markets 


accelerate the development of 
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THE COMPUTER CENTRES AT WORK—4. IBM 


In Wigmore Street, London, IBM United Kingdom Ltd’s data 


processing centre is based on both a 650 computer and conventional 


punched card equipment ... and... 


Customers Can Have Programmes 


By PHILIP MARCHAND 


IBM’s large windows in Wigmore Street 
with something of a point-of-sales touch 
They form the 
nucleus of the company’s data processing centre. 


t = pale grey machines displayed behind 


are not just window dressing. 


[his centre was first opened in May 1957 and 
since then has built up a considerable clientéle for 
its services and in particular for the centre’s 650 
computer. At present some 60 organisations hire 
time on the computer, bringing a very wide 
variety of problems and work to the centre. 


In the immediate past the work that has been 
20 





carried out by the centre has been predominantly 
statistical and scientific. Typical of this kind of 
computer application has been operations research 
work concerned with the mixing and blending of 
components or with machine shop work loading 
problems requiring linear programming or Monte 
Carlo simulations techniques. Pure scientific 
work requiring usually straightforward solutions 
to sophisticated formule has also been done. 
Problems connected with pipe stress analyses, 
complex river systems, distillation and helicopter 
flight characteristics have been so much grist to the 
centre’s computer. 
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Computer Replaces Scale Models 


Certainly computers are enabling the techniques 
of mathematical simulations to advance into fresh 
fields. In the design of ships, for example, where 
it is necessary at the drawing board stage to 
evaluate the hydrostatic properties of vessels, the 
computer is ousting the old method of testing 
tiny scale models in tanks of water. IBM have 
developed three programmes which, given the 
co-ordinates of a ship, enable a designer’s calcu- 
lations to be effected in a fraction of the time 
required with conventional methods. 

However, not all the centre’s computer work 
falls into the statistical and scientific category and, 
indeed, the centre aims to achieve parity between 
that type of work and 
processing work. 


regular clerical data 


At present, for example, the centre processes 
two payroll jobs each month, and operates a pen- 
sion scheme for 7,000 employees of a large group 


of companies. The latter involves updating and 





calculating each month the records of the mem- 
bers of the scheme as well as producing half-yearly 
records. (See the April issue of Automatic Data 
Processing: ‘ Maintaining a group pension scheme 
on a computer.’) 


Calculators Too 


Hiring out time on the 650 computer is only 
one branch of the service IBM provide at their 
centre. The manager, Mr P M E 
Springman, sums up the company’s outlook thus: 
A computer centre is useless on its own. Often 
companies who approach the centre with recurring 
clerical work they wish to process on the 650 
computer are advised that this work could be done 
as effectively, and at a lower cost, on the centre’s 
electronic calculator 

In fact the conventional punched card side of 
the centre’s activities handles as much service 
(Both are working 
This service is particularly 


centre’s 


work as the computer side 
one shift daily.) 





4ll sorts of people make use of the centre 


Below: a group of students engaged 


in research take over the computer 
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Programming may be done by clients when they so 
wish, but the centre assumes responsibility for running 
work on the machine 


useful to the small organisation. For example, 
one monthly job carried out on the calculator is 
for a hospital. A stores average unit price is 
produced on the calculator. The hospital has an 
accounting machine but could not justify the pur- 
chase of an electronic calculator for this single 
job, so the hospital prepares balance, receipt and 
issue cards and delivers these to the centre. Pro- 
cessing these cards—an average of 10,000 a month 

takes less than two hours and costs the hospital 
about £20. 

Cost of sales reports, analyses and reports of 
goods inwards and stores requisitions, breakdowns 
of sales, shipment and purchase figures are typical 
of the simpler clerical jobs that the conventional 
punched card service of the centre performs. 


Facilities for Clients 

When a prospective client approaches the centre 
with a business problem, an IBM salesman is 
detailed to do the preliminary systems study. 
Once the prospective client has outlined a specific 
job he wants done, a basic flow chart is prepared, 
and also a card form. These, together with a 
report on the job and samples of source docu- 
ments (from which cards will be punched), are 
sent to the centre. The centre produces an esti- 
mate of the job, and then provides a test run, 
sending the results back to the would-be client so 
that he may verify that the results take the form 
best suited to him. In some cases this preparatory 
work can be completed in a month. 
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Programming is done for clients as a matter 
of course except when a client wishes to do this 
himself, and the centre’s team of programmers is 
soon to be augmented to keep up with the demands 
made on them. Companies who wish to do their 
own programming can send members of their 
staffs to one of IBM’s three-week programming 
courses, or alternatively, for scientific work, to a 
special one-week course provided for people who 
already have some knowledge of programming 
techniques. 


Document Design 


A punching section of eight operators prepares 
cards for both the 650 and the calculator from 
source documents. From both machines the 





Eliminating a Bottleneck 


An example of one operational research job 
done at the centre was in connection with a 
particular assembly line of a company manufactur- 
ing electrical products. It was found that, with 
the existing facilities, queues of assembled articles 
were forming at the point where they were 
required to undergo an adjusting and testing 
procedure. On the other hand, the packaging and 
dispatching facilities beyond this point were 
functioning at considerably less than full capacity 

In short a costly bottleneck existed 

The problem was to find the capacity at the 
testing point which would provide the best 
balance between the cost of article queueing-time 
and the cost of idle time at this point. 

Over several months, data were gathered for 
(i) the times between successive arrivals of 
batches of articles (‘inter-arrival times ’). 

(ii) the times required to test these batches 

(‘ service times ’). 

The shop-floor situation was simulated a‘ the 
centre by using the Monte Carlo technique. This 
employed computer-generated random numbers to 
determine thecretical inter-arrival times and 
service times in accordance with the data that had 
been collected 

Several years of shop-floor operation with 
different testing capacities were simulated on the 
650 in a matter of hours and the optimum capacity, 
in terms of queueing time and idle time costs. was 
selected. 

A recommendation based on this result was 
submitted to the management, who thus had a 
sounder basis for making a decision than would 
otherwise have been available. 

The recommendation was accepted. New testing 
equipment was installed, and the smoothness of 
flow through the shop increased, and operating 
costs fell. 
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results are printed out on line printers, and the 
centre designs suitable layouts for the final docu- 
ments that carry the results. 

The centre maintains close liaison with the 
IBM World Trade Corporation operating in 85 
countries, as well as with the IBM Corporation 
and Data throughout the 
world, and consequently has access to a vast stock 


Processing Centres 


of already-written programmes for statistical and 
scientific work to supplement the library of pro- 
grammes that has been built up in Wigmore 
Street. This means that clients who come to the 
centre with statistical or scientific problems may 
have them solved in a matter of days or even 
hours. The programme library can also be of ser- 
vice to firms with other than statistical and 
scientific problems. Market research surveys have 
shown, for example, that a programme written by 
the centre for Belling and Lee electronic compo- 
nent manufacturers, for stock provisioning control, 
could profitably be used by over 1,000 firms in 
Britain. 


An Unusual Programme 

An unusual programme in the library that has 
already been used by one of the centre’s clients, 
a firm of confectioners, is the programme that was 
written to do the calculations required for the 
Briefly, this 
game, introduced by IBM to Europe for the first 
time last November, involves three theoretical 
companies operating in the same market, each of 


management decision-making game. 
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Manager of 


including that of the IBM 704 at the 


Research establishment 


which makes decisions as to how capital will be 
allocated for a between production, 
research, sales efforts, etc, and at what price pro- 
ducts will sell. The decisions taken by the teams 
who represent company boards are fed into the 
650 and the results of these decisions in terms 
of each company’s trading results are produced 
in a very short space of time on the computer’s line 
printer. The game is designed to give middle 
management some idea of the type of considera- 
tions that have to be made at the top of an 
organisation 


period 


IBM charge £27 10s an hour for time on the 
650 computer and £36 when this is linked to the 
centre’s 407 line printer. In addition they charge 
£3 an hour for time spent on writing programmes. 
But these, apart from card and stationery costs, 
are the only charges they make. 

IBM explain that they expect returns from their 
centre, and for it to do business, and not merely 
In America, IBM’s 
data processing centres have been established as 
a separate concern and provide a substantial con- 
tribution to the parent company’s revenue. The 
London centre is expected to do the same for 
the British company. Already, it is planned to 
extend the scope of the work that the centre will 
be able to carry out by introducing a larger and 
faster computer, though the 7070 machine that 
has been ordered is not expected in Wigmore 
Street until 1961 


to serve as a display centre 


IBM's data processing centre, P M E 


Sprineman, a graduate of Balliol College, Oxford, attended 
the University of Pennsylvania's business school prior to 


joining IBM in 1951 


{1s a salesman for a number of 


years, he was responsible for a number of installations, 


{tomic Weapons 
He was appointed manager of 


the centre earlier this year 
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Automation and 


Personal: Service 


in Banking by ERROL WILMOT 


handle the increased volume of business 
if workers in industry were as a general 
data processing to the practice oi practice paid by cheque. This opinion was 
expressed—The Times called it a * sharp warning * 
by the National Union of Bank Employees at 
their annual conference in Edinburgh early in May 
* The banks are in no position in staff or accom- 
between the banks and their clients modation to handle such a matter if it is widely 
adopted,” said Mr E W Bell, the president of the 
union. ‘We are very much concerned in case 
mechanisation of techniques there should be something like a stampede, 
creating a terrible mess in which the machine is 
blocked up through dealing with a large increase 
in customers with which at present we cannot 

cope.’ 


One of the most intractable problems B RITISH banks would be quite unable to 
in the introduction of automatic 


banking is the preservation of the 


traditional ‘ personal’ relationship 


in the force of inevitable 


There was criticism of the ‘archaic attitude’ 
of the banks as employers at the same conference: 
and unless this should be dismissed as a merely 
partisan point of view by a trade union official, 
it is worth recalling what was said, earlier in the 
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year, by one of the speakers delivering the 
Ernest Sykes Memorial Lectures to the Institute 
of Bankers. There, Mr D S Travers, General 
Managers’ Assistant of Barclays Bank Limited, 
said that ‘in no other industry in the United 
Kingdom is the ratio of clerical costs to total 
costs higher than it is in banking” and that, 
* book-keeping machines apart, a junior of today 
has much the same sort of life that his counterpart 
had 75 years ago.” 


Need for Modernisation 

It is obviously not a valid criticism of banking 
that its clerical costs should be relatively high. 
Banking is largely a clerical business, and it would 
be unreasonable to expect its proportion of 
clerical costs to total costs to be lower than it 
is in the fruit-canning industry or the manufac- 
ture of roller bearings. The virtually unchanged 
conditions through three-quarters of a century 
give better grounds for criticism; but both factors 
together give the modernisation of banking a 
special importance in relation to the automatic 
processing of data. The British banks are far 
behind the American banks in this respect, and 
some of the reasons for this conservatism were 
discussed in the Ernest Sykes lectures, which have 
been printed and published in a pamphlet under 
the title of Electronics in Banking. * 

It is clear from the contents of these papers 
there are five contributions—that British Bankers 
have not, in spite of appearances, ignored the 
problems and automation The 
introductory lecture was given by Mr J D Cowen, 
General Manager of Bank Limited, 
who outlined some of the problems that had been 


prospects of 
Barclays 


considered and some of the conclusions that might 
be, and had been, drawn about them 


The Problem of Cost 


On the subject of cost Mr Cowen remarked 
drily that, “if no bank is prepared to make a 
move until assured of a safe answer on the profit 
and loss account, then this country will have to 
wait a long time for electronics in banking, if it 
ever gets them at all.” Some risk, presumably, 
must be involved in every change that is made 
from one system to another; but there can be few 
commercial activities in which the argument for 


a high degree of automation is so persuasive 


* Published by the Institute of Bankers, 10 Lombard 
Street, London, EC3, price five shillings 
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That is not to say that the change-over will 
be simple. There are problems, and in some 
ways the most intractable is not a technical or 
procedural problem at all, but a question of the 
traditional relationship between the banks and 
their customers. It is generally claimed that 
British banks give a more ‘personal’ service 
than banks in any other country in the world. 
However this may be, they do give more 
information to their clients than do the banks in 
the United States European 
countries. 


and in certain 


The * Narrative’ 

Most British banks, for example, provide their 
customers with what is rather pretentiously called 
a ‘narrative. This, appearing’ on a_ balance 
sheet, is probably no more than a single word, 
such as the name of the payee against the serial 
number of the drawer’s cheque; and in the case 
of ‘limited narrative’ it is merely one of a few 
standard abbreviations. Yet, according to Mr 
R Hindle, the Organisation and Methods Research 
Officer of Martins Bank Limited, the cost of 
providing even this modest service ‘is heavy and 
would be even more formidable in the case of 
possible electronic systems. Yet the narrative 
produced even on present systems,” he goes on to 
say, ‘is unproved and undoubtedly contains a 
higher proportion of inaccuracies than the banks 
would care to see used as evidence of their 
efficiency.” 

The cost of providing this * narrative’ must 
vary very greatly, depending upon the complexity 
of the processing system introduced into the bank. 
A high-speed printing unit linked up as the output 
unit of a computer will be extremely expensive; 
but several degrees of automation are possible 
without introducing a computer at all. 

However, the production of a balance sheet is 
in a sense the final operation in the banking 
cycle, if this non-Aristotelean contradiction may 
be allowed. The bankers’ automative plans will 
depend to a great extent upon the way in which 
they and_ technical 
problem which 


experts together solve a 

itself right at the 
the form in which the 
customer's cheque is to be introduced to the bank. 


presents 
beginning of the process 


Cheque Size 


Most of the bank cheques in use today conform 
to one of two or three standard shapes and sizes, 


although there is quite a large number of 
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variants, especially in the case of companies, 
which may have quite elaborately designed 
cheques. With automation in view, it is natural 
to think immediately in terms of standardised 
cheques which can be fed straight into the 
processing systems employed by the banks, 
without necessitating the transfer of data to 
punched cards, paper tape or some _ other 
secondary form. One possible procedure would 
be to persuade bank customers everywhere to 
substitute a standard form of punched card for 
the conventional cheque. This would have many 
practical disadvantages, and one of them might 
be the customers’ resentment of regimentation. 
In any case, it is very often true that the most 
effective reforms are those that employ and 
improve upon existing methods, rather than those 


that depend upon wholesale change. In the case 


of the bank cheque, there is no need to depart 
radically from the familiar cheque form. 


* Magnetic Ink’ 
The first problem is to provide a language that 
the data processing machinery can ‘read. Of 


A cheque imprinter, developed by Burroughs, prints 
customer's name, account and ledger number and other 
information on cheques, deposit slips, etc. 
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the various methods theoretically operable, the 
electronics sub-committee of the London clearing 
banks favoured the use of numerals printed in 
‘magnetic ink.” The earliest research on this 
method was done in the United States by the 
Stanford Research Institute, sponsored by the 
Bank of America. Later, Electrical and Musical 
Industries, in Britain, started research on similar 
lines. One of the principal differences between 
the two methods appears to be in the form of 
the printed characters. It is claimed for the 
British system, developed by EMI, that the 
characters to be read by the machine bear a 
closer resemblance than the American to the 
conventional Arabic numerals. Each method 
employs 10 decimal digits and four additional 
characters. 

The British banks have already agreed upon 
the form of the standard cheque which will provide 
a common language not only between the banks 
but between the human reader and the electronic 
reader and computer. The form closely resembles 
the majority of cheques in ordinary use today 
and has an additional row of figures printed a 
quarter of an inch above the bottom edge of the 
cheque. The row is in five sections: (1) the serial 
number of the cheque, (2) the sorting code, 
indicating the branch and bank at which the 
account is held, (3) the * transaction” code, which 
in effect commands the data processing machinery 
to admit this document as a cheque and to work 
on it, (4) the customer’s account number, and (5) 
the amount for which the cheque is drawn. 


Account Numbers 

At present there is no such thing as a customer’s 
account number in use in banks in Britain; but 
it will be familiar to people who have lived, for 
example, in the Middle East, where there is a 
‘language problem ’ not totally unlike the problem 
with which we are concerned in this instance: 
that is to say, the necessity to make the customer’s 
account readily identifiable to Arabic-speaking 
clerks. As the electronic machines will rely on 
this account number to ‘ recognise’ the account 
in which the transaction is to take place, it will 
obviously be necessary to introduce some safe- 
guard of authenticity equivalent to the scrutiny 
of the customer’s signature. This seems at 
present to be a problem to which there is not a 
wholly satisfactory answer. A minor incon- 
venience will be suffered by customers who wish 
to lend or borrow cheques in emergency: for all 
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National Cash's Post-tronic machine for printing on statement-cum-ledger cards, makes 


use of the magnetic strips on the back of the cards to ‘ store 
the balance total on the cards 


the account number and 





practical purposes, the electronic system will 
prohibit this little courtesy, which is in any case 
probably frowned on by the more puritanical 


bankers 


Necessary Equipment 


Mr Travers, in contributing ‘A Framework 
for Action’ to Electronics in Banking, lists the 
equipment that he considers the banks will need 
in order to effect the complete mechanisation of 
their data These are 


processing systems 


imprinters, encoders, cheque sorters, tape 
recorders, computers and high-speed printers 
The imprinter will be used to print the account 
number, the essential identification, 
in the fourth section of the code strip on the 


cheque. American 


individual 
banks have adopted the 
practice of also printing the customer’s name on 
the cheques issued to him, but I understand that 
some British bankers are opposed to this practice 
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because they consider that it may imperil the 
security of the account. Admittedly there are 
many firms using cheques with the name of the 
account boldly displayed; but these accounts are 
usually protected by the requirement of double 
signatures, apart from the fact that the name of 
the account is not usually identical with the 
signature, as is usually the case with private 
accounts 

The necessity to print the account number on 
his cheques will not, I am told, cause any real 
inconvenience to the private customer who has 
been in the habit of going to his bank and 
renewing his cheque book across the counter. 
Either the operation of identifying his cheques 
will be performed in a matter of minutes within 
the bank, er the branch bank will hold a supply 
of individually marked cheque books ready for 
immediate issue 

When a cheque is drawn, the amount will have 
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Pituey-Bowes (USA) developed this magnetic character sorter-reader which 


sorts 750 cheques a minute. 


reader. 


to be printed magnetically on the code strip. This 
will be the function of the encoder. 

The next step in the clearing process is the 
sorting of cheques according to bank and branch, 
which can be done electronically. The tape 
recorder can be attached to the sorter to record 
information from the coding strips on magnetic 
tape, which can then be fed into the computer. 
The processed information is posted to ledger 
cards or statements by the high-speed printer. 


Degrees of Automation 


Between the complete mechanisation which 
this equipment implies and the present archaic 
reality, however, are many degrees of automatic 
or mechanised data processing which the banks 
might begin to practise without delay. At least 
one manufacturing company has produced a 
progressive plan covering four years from the 
installation of the first machine to ‘full 
automation.” 

The * Post-tronic ’ 
developed 


ledger posting machine, 
in America by the National Cash 
Register Company, operates electronically and 
uses conventional statement and ledger forms with 
magnetic strips printed on the back of the forms. 
The same company manufactures and markets the 
Pitney-Bowes magnetic character sorter which will 
sort, it is claimed, 750 cheques or 
documents in a minute. 


similar 
Documents can be of 
varying sizes and, which is important, of varying 
degrees of deterioration through handling. 

The entire system will be completed with the 
company’s scheduled imprinter, lister and paper 
tape unit. Something in excess of 5,000 Post- 


” 


am 


National Cash manufacture and market this sorter- 


tronic machines are in use in American banks, 
and the company has now started the manufacture 
of a Sterling model, making the machine available 
to British bankers. 

Burroughs Adding Machine Limited also 
markets similar equipment. This company claims 
a considerably higher speed for its document 
sorter—up to 1,560 documents per minute. 
Burroughs manufacture a Sensitronic posting 
machine, imprinters and an electronic proof 
machine as part of their integrated system. 


Reason for Caution 


Obviously the kind and degree of auto- 
mation to be adopted eventually by banks of 
different size and different function will be 
determined by a host of considerations, some 
major, some minor; and if to some people the 
bankers appear at present to be unduly hesitant 
in accepting the need for radical change, it is 
also easy to appreciate the need for caution. In 
comparison with the United States and some 
countries of the British Commonwealth, the 
British people in general are backward in the use 
they make of banking services. 

There has recently been a trend in the banks 
themselves towards popularising these services, 
and changes in the law will certainly accelerate 
this trend and probably introduce a very large 
number of wage-earners to the banking habit. It 
is therefore to be expected that any changes the 
bankers contemplate will be influenced by their 
recognition of the need to retain confidence in 
the system. One of the factors that has built up 
the existing degree of trust has been the tradition 
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of personal service, of the sort of relationship 
between banker and client that subsists between 
solicitor and client or doctor and patient—or that 
used to, in the days of private practices. 
Automation is bound to affect that relationship, 
to reduce the emphasis on personal confidence, 
and hence on the trust that it inspires. This is 
an undoubted loss which the bankers must weigh 
igainst the advantages and, indeed, against the 
imperative necessity of automation. 

In this context it is relevant to note the now 
established habit of speaking and writing of 
‘management, * personnel’ and other forms of 
nomenclature that consistently emphasise the 
vague collective concept at the expense of the 
precise, individual and personal concept. It is 
a form of mental laziness that is favoured by the 
conditions of automation; but it can be a costly 
habit. It is, I think, an important challenge to 
the banking service that it should be asked 
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at the same 
which the profession is founded and on which, 
ultimately, it must rely. 


introduce modern automatic techniques and 


time to preserve the integrity on 








Office Management Association 


Annual Conference 


About 150 delegates attended the annual 
conference of the Office Management Association 
at Scarborough during the last weekend in May, 
to discuss ‘trends and techniques’ in office manage- 
ment. Automatic data processing, the sole subject 
of one morning session, was the dominant feature 
of the conference as a whole. A comprehensive 
review of the conference will appear in the July 
issue of Automatic Data Processing 











This company reorganised and got... 


More from their Punched 


Card Installation 


When Cyanamid of Great Britain Ltd streamlined some 


of their clerical work they integrated their system of 


billing customers and producing control information, and 


got more work from their existing punched card equipment 


Britain Ltd used a punched card installa- 
tion to produce management statistics. In 
this, they were of course no exception; a great 
many firms use punched card equipment for much 
the same purposes. However, more recently, the 
company have reorganised their system of hand- 
ling orders and producing invoices, and the use 
that is now made of the punched card installation 
integrates much more the jobs of billing customers 
and producing the figures that the sales organisa- 
tion requires. The new set-up, though admittedly 
it involved acquiring two additional pieces of 
equipment—a card-to-paper-tape converter and a 
transmitter unit—goes some way to demonstrating 
that re-thinking the work of an existing installation 
can bring a better service with fewer mistakes. 
Cyanamid manufacture, among other chemical 
products, a range of some 120 drugs in Gosport, 
Hampshire; but central sales and accounting 
operations are controlled from the company’s 
headquarters at Bush House in Aldwych, London. 
The company markets * ethical drugs’ to approxi- 
mately 2,000 hospital management committees, 
selected wholesalers and retailers. From these 
Cyanamid receive several hundred orders daily. 
Under the former system of handling orders and 


Fo a number of years Cyanamid of Great 
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invoices, the sales service department received 
orders by "phone or mail, worked out from 
quantity-and-price catalogues amounts to charge 
on these orders, then produced an eight-part 
invoice set on billing machines. The customer's 
name, the date, the name and code numbers of 
the products ordered and the value of the order 
had to be typed out onto the invoice. In addition, 
consecutive numbers had also to be typed in. This 
method of preparing invoices, the company found, 
was prone to errors. For example, a product code 
number comprises nine digits, and an operator 
might pick up and type a wrong code. 

Three copies of the eight-part invoice set were 
posted to the factory. In Gosport, the factory’s 
despatch department made up the order, sent one 
copy of the eight-part set with the goods as a 
delivery note, another back to Bush House, and 
kept the third for the factory’s records. 

When the sales service department in London 
received the confirmation copy—and this might 
carry amendments if not all the goods ordered 
were in fact delivered—an invoice could then be 
sent to the customer. 

The information on the completed invoices was 
then punched, line by line, onto cards so that at 
the end of a week, by running the cards for a 
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week’s invoices through a tabulator, the necessary 
sales, quantity and value figures were produced 
for management. 

In addition to being prone to errors, the old 
system had one serious drawback: it was not fast 
enough. A company that sells drugs to hospitals 
must be geared to ensure that orders are delivered 
without delay. Emergency orders, for example, 
were telegraphed by teleprinter over one of the 
private lines that link Bush House and Gosport, 
and to some extent this is still the practice now. 

With normal orders, however, as the three 
copies of the invoice were mailed to Gosport, it 
took a full day before the factory received the 
orders for despatch. A further day was wasted, 
in waiting for the confirmation copy of the delivery 
note to be returned to London so that any correc- 
tions on quantities sent out could be noted before 
the customers’ and internal accounts copies of the 
eight-part invoice set were released. 
invoice 


Punching 
information onto cards could not be 
started until corrections to the invoice—if any 
Also, it was found that the 
weekly statistics did not give the control that was 
required as these could not be compiled until all 
confirmation copies had been returned to Bush 
House. 


had been received. 


a con- 
siderable expansion of Cyanamid’s drug business 


These factors, spiced with yet another 


made it expedient to devise a better procedure 
for handling orders and producing invoice and 
allied documents 


Order Handling—New Style 

Basically, the new system involves having a 
large library of pre-punched cards. On these are 
recorded all the facts that can possibly be required 


to make up invoices for the company’s customers 

Cards were punched for all customers—and 
details as account 
numbers, district and territory numbers, and trade 
class nambers. Also as drugs are sent on behalf 
of customers to a variety of addresses—a hospital 
management committee may control several hos- 
pitals—more cards had to be prepared holding all 
possible despatch addresses. 


these had to carry such 


Product cards form a second section of the 
library. Cards for all quantities of the company’s 
range of drugs were prepared, the sterling value 
as well as the quantity being punched onto the 
cards. In effect, this meant preparing at least five 
sets of quantity-and-price cards, as differing dis- 
count rates are accorded to separate categories of 
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customers; a hospital and a retailer, for example, 
are granted quite different rates. 

The library comprises some 250,000 cards but 
now that it has been built up, very little manual 
card punching need be done. 

With Cyanamid’s reorganised system, when the 
sales service department now receive an order the 
customer’s name and account number are first 
stamped with an Adrema plate at the head of a 
pre-printed order form. This form lists all the 
company’s pharmaceutical products. All a clerk 
has then to do is to enter the quantities required 
against the products ordered. Completed forms 
next go to the punched card department. 

Library clerks select the cards required for each 
order and then pin them with the order form for 
checking by a supervisor. Five cards are required 
for the invoicing address, five for the despatching 
address, and one for statistical details (district 
numbers, trade class, etc). In addition one card 
is drawn for quantities of each product requested 
by the customer. 

After the cards have been checked, they are 
fed to a tabulator which produces a five-part 
invoice set—the top imprint being the real invoice, 
while the other four copies are kept for intra- 
company reference. 

Once the invoices have been printed the cards 
are sorted to eliminate invoicing addresses, as only 
despatching addresses are needed by the factory. 
The cards are then transferred to the card-to-tape 
machine, which produces a paper tape. A tape 
transmitter telegraphs the data on the perforated 
tape to the despatch department in Gosport where 
a page produces two 
‘advice’ notes with the basic information about 
quantities ordered. The card-to-tape machine cuts 
out all data on cards, such as unit price and 


“transceiver” machine 


extension, which are not required on an advice 
note, and the transmitting equipment contains a 
counting device, to keep names and addresses and 
products in their correct places on the continuous 
pre-printed stationery, irrespective of the length 
of any advice note. 


Producing Statistics 

In Bush House, after the cards have been put 
through the card-to-tape machine, the next stage 
is to produce daily sales and quantity totals for 
the sales department and for the factory, for stock 
control purposes. A reproducer (with a group 
gang-punch feature) amalgamates statistical infor- 
mation (district numbers, etc) from the cards onto 
a summation card 
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The former delay caused by having to wait for 


confirmation copies to reach London, which 
retarded both the mailing of invoices and the 
compiling of statistics, has been eliminated in the 
new system. Now it is assumed that all goods 
ordered on the factory will be despatched. To 
have to alter invoices, in cases where not all the 
products ordered could be despatched, would have 
made nonsense of the new set-up, so at Gosport 
a special minimum stock level has been fixed. This 
minimum stock is designed to deal with any orders 
in the ‘pipe line’ after this minimum level is 
reached. A detailed control on quantities of 
products is maintained, and if a particular line is 
not available, orders for it are not forwarded to 
the factory. 

Each morning, the factory teleprint a list of the 
advice note numbers from those notes sent out 
with goods on the previous day. This list elimin- 
ates the need to send back to Bush House a 
confirmation copy of the advice note, and in 
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An electronic counter in 
the packaging department 
in Gosport drops exact 
numbers of tablets and 
capsules into bottles. 

A further complication 
to order handling and 
stock control is the fact 
that pharmaceutical 
products are required 
either as ointments, 
liquids, capsules or 
tablets 


London the invoices are checked against this list 
before being mailed. 


Benefits 

Cyanamid’s new system ensures a_ faster 
delivery of goods as orders are normally 
despatched on the day they are received. It has 
also reduced the opportunities for errors inherent 
in the old system. As long as the correct cards are 
initially selected from the library, no mistakes in 
printing names, addresses, quantities and values 
are possible. If the wrong cards are pulled out— 
a rare occurrence—the supervisor’s check does 
provide that this will be spotted in time. 

Cyanamid are not solely manufacturers of 
pharmaceutical drugs; they also produce insecti- 
cides and fertilisers, and at present the company 
are planning to adopt the same techniques of 
producing invoices and allied documents from 
punched cards for these other products. PM 
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From time to time we shall publish in Automatic Data Processing 


descriptions of the various computers available for industrial, commercial 


and administrative uses, as well as specific examples of the way they are 


being used 


An Explanation of the 


PERSEUS 


ERSEUS is a new large digital computer 

designed for data processing and commer- 

cial work in general. In this work enormous 
quantities of data have to be handled and usually 
a relatively small amount of computation is 
involved. The computer is built from a range of 
plug-in packages. A photograph of the central 
unit is shown on page 34. The central item is the 
main Perseus computer consisting of seven cabinets 
of electronic circuits, one cabinet of refrigeration 
equipment and the control desk with the monitor. 
The magnetic tape mechanisms are shown on the 
extreme left (six in this illustration) and the two 
card readers (for reading the different types of 
card) are shown on the right. 

The electronic circuits associated with the read- 
ing of magnetic tape and punched cards are housed 
in the three-cabinet unit situated at the far end 
of the computer. The power supply for the com- 
plete system is shown beyond the main computer. 

Included in the Perseus system is also a line-at- 
a-time printer. This printer contains a Samas- 
tronic print head and prints the contents of a reel 
of magnetic tape. It operates completely inde- 
pendently of the computer (and is not shown in 
the photograph) 
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SYSTEM 


by P M HUNT 


CHIEF PROGRAMMER OF THE PERSEUS 


Input to the computer is possible by using paper 
tape (either five-hole or seven-hole); punched 
cards (of the Powers-Samas, Hollerith or IBM 
type) and magnetic tape. Output from the com- 
puter is possible on the teleprinter or on magnetic 
tape. 

The Stores 

The internal store of Perseus (usually called the 
computing store) is physically constructed of 
nickel delay lines of two types. Part of the com- 
puting store consists of lines holding one word of 
information each, and the remainder consists of 
lines holding 16 words each. Altogether there are 
1,024 words in the Perseus computing store; these 
are divided into 32 blocks each of 32 words of 
information. 

Each word consists of 12 characters and each 
contains six bits and can be used to hold either 
alphabetic or numeric information. 

In one word, for example, the following might 
be held: 

7 REGENT ST. 
Hence in any block of information it is possible 
to hold 384 characters (12 x 32). 

Information held in the computing store is 

checked by keeping a parity digit with each word 
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The control desk of the Perseus is in the left foreground with 


the main computer unit behind it The large magnetic 


is on the extreme left. 


fape store 





of information. Wherever a word is written into 
a Perseus storage location this digit is adjusted 
so that the total number of binary ones in the 
stored word is odd. Whenever the content of this 
location is used the computer automatically checks 
first that the number of binary ones is odd, after 
which the parity digit is discarded. 

The other store provided on Perseus is the large 
magnetic tape store to be described later. 


Mixed Radix Arithmetic 

Perseus has been designed to carry out arith- 
metic in any radix or mixture of radices, for 
example in decimal, sterling or in yards, feet and 
inches, etc. This means that conversion to and 
from binary is not necessary when information is 
read into or written out from the computer. All 
mixed radix arithmetic operations are carried out 
in a special accumulator (known as the mixed 
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radix accumulator) and once the computer is set 
to work in one radix (eg decimal) it will continue 
to work in this radix until it is informed that the 
radix must be changed. 

The radix in which the computer is to work is 
defined by the content of one storage location in 
the machine—the radix register. To change from 
working in one radix to working in another it is 
only necessary to change the content of this 
storage location. This can be done by program 
so that in a matter of micro-seconds it is possible 
to change from decimal working (say) to any type 
of mixed radix arithmetic. 


Logical Operations and 
Binary Arithmetic 

It is also desirable to be able to carry out 
logical operations; this is made possible by using 


another accumulator—the binary accumulator. It 
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is in this accumulator that logical operations such 
as collation and logical shifts are carried out and 
also binary operations such as binary addition and 
subtraction. 


Field Selection 

When an item of information is stored in Perseus 
it is not necessary that a whole word should be 
reserved to accommodate it; it is possible to pack 
several items of information into a single word. 
For example, in insurance work both the policy 
number and premium can be held in one word. 
When these items of information are required 
separately it is convenient to be able to extract 
only a part of a word instead of a whole word 

This is made possible by a technique known as 
field selection, whereby each order can cause the 
computer to operate either on the complete word 
in the specified storage location or only on a field 
of the word, the particular field required being 
specified in the order. Hence, although the policy 
number and premium are contained in one loca- 
tion it is possible to operate on either quite inde- 
pendently of the other 


Zero Suppression 
Another facility is that known as zero suppres- 
sion, whereby all non-significant zeros in a number 
(and also non-significant tens of shillings in the 
case of sterling arithmetic) are automatically 
replaced by spaces before being sent to the 
magnetic tape for subsequent printing on the off- 
line printer 
This means, for example, that decimal quanti- 
ties are not printed as 
O00000079041 
79041 
and sterling quantities are not printed as 
000000027059 


but as 


but as 
£27/5/9 


Magnetic Tape 

All magnetic tape used on Perseus is pre- 
tested, polished and addressed. By using the 
technique of first passing every reel of tape 
through an addressing machine and simultane- 
ously testing the tape, only those parts of the tape 
which are good are addressed; bad portions are 
left unaddressed and are subsequently ignored. 

On a 3000-foot reel of tape 6200 Perseus blocks 
can be recorded, the block size on magnetic tape 
being the same as that in the computer (32 words). 

To write on or read from a reel of magnetic 
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tape the tape is mounted on a tape mechanism. 
These tape mechanisms are grouped in sets of 
four; each set of four being associated with a 
tape control unit. Two of these units are housed 
in the three-bay cabinet shown on the extreme 
Each tape control 
unit contains a buffer store capable of holding one 
Perseus block of information 


right (see picture opposite) 


When a block is read from the magnetic tape 
it is first placed in the buffer store of the asso- 
ciated tape control unit; later it is transferred 
from this buffer store into the computing store of 
the computer. The reverse operations occur when 
a block is written on the magnetic tape—the 
block is first sent from the computing store to 
the buffer and then from the buffer store to the 
magnetic tape. 

All magnetic tape operations are autonomous. 
That is, once the transfer from buffer store to 
magnetic tape (or vice-versa) has begun, the 
computer can go on and carry out other work. 
The time takento effect the transfer of the block 
of magnetic tape to or from the buffer store is 
about 75 milliseconds 

It is also possible for Perseus to search along 
any reel of magnetic tape to find a particular block 
of information and to rewind a tape. Each tape 
mechanism can be either under computer control 
or under manual control. In the latter case the 
tape can also be moved in either direction by 
moving a switch or can be completely rewound. 

All magnetic tape operations on Perseus are 
checked. Both in the case when a block is read 
from the tape into the buffer or where a block is 
written on the tape from the buffer, the operation 
is checked. In the case of writing information on 
the tape, immediately after the information is 
written, a second head (see picture, page 36) 
reads back the information to check that it has 
been written correctly 

Parity digits are recorded with every character 
on the tape and also a check sum at the end of 
each block 


magnetic tape order has been obeyed incorrectly 


If it is found on any occasion that a 


the order is automatically obeyed a further eight 
times, and it is only when the order is obeyed 
incorrectly on all such occasions that the computer 
stops. write-inhibit 
switch is provided on each tape mechanism to 
prevent accidental writing on a valuable input 
tape 


As a further safeguard a 


Card Input 


Punched 


cards of either the Powers-Samas, 
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Close view of the magnetic tape mechanism shows 


the writing head and the checking head 





Hollerith or IBM types can be read into the 
Perseus computer, and provided they are punched 
in the correct code the information is auto- 
matically converted into the Perseus computer 
code. The characters arising from the (65 column 
or 80 column) card can be placed in any of the 
96 character positions of a Perseus quarter block 
by using a distribution plugboard. 

This card input is checked by reading the card 
at a second station and only allowing the informa- 
tion to enter the computer if the two readings 
from both stations ag:ee. 


Paper Tape Input 

Two paper tape readers are available as input 
to Perseus. The first reads five-hole tape and is 
used to insert programs and directives into the 
machine. The second reads seven-hole paper tape 
and provides a rapid means of inserting informa- 
tion into the computer in Perseus code. One of 
the seven channels is a check parity channel and 
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the other six bits represent a character in Perseus 
code. 


The Output Teleprinter 

The output teleprinter is used as an aid when 
the programmer is debugging his programs. It is 
possible to print out on it, in various forms, the 
contents of all or part of the Perseus store; and 
it is also possible to keep automatically a record 
of all actions carried out when debugging a 
particular program. During productive work it is 
used to give instructions to the computer operators 
as to which reels of tape have to be changed, the 
labels to be stuck on these reels, the type of 
error which the computer is finding in the data, 
etc. 
Perseus Orders 

A Perseus word contains 72 bits and can be 
used to hold either 12 six-bit alpha-numeric 
characters or three orders, each 24 bits long. The 
orders are in binary so that the storage space 
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available is used with maximum efficiency. 

Orders are not however written on the program 
Sheet in binary or punched on five-hole tape in 
binary; they are written and punched in a con- 
venient code and a special program carries out the 
conversion on input to the computer. If orders are 
printed by the computer on the output teleprinter 
they appear in the same form as they are written 
on the program sheet. Programming Perseus is 
discussed in detail in The Programming Manual 
for the Ferranti Perseus Computer and a set of 
programming exercises with solutions is given in 
Programming Examples and Solutions for the 
Ferranti Perseus Computer, both published by the 
manufacturers. 


Checking 
Although the checking on Perseus has been 
described with the operations which are checked 


the full range of checking facilities is now sum- 
marised: 
(1) All storage locations are checked to ensure 
that information has been held in them correctly. 
(2) All arithmetic operations (addition, sub- 
traction, multiplication, and division) are checked. 


(3) All magnetic tape operations, including the 
writing of information on the tape, are checked. 


(4) The card input is checked by reading the 
card at two independent reading stations. 

(5) The five-hole and seven-hole paper tape 
inputs are checked. 


The second part of this article, describing the 
application of the Perseus computer to insurance 
work carried out by the Swedish Trygg company, 
will be published in the July issue of AUTOMATIC 
DATA PROCESSING 


The central piece in the computer system comprises seven cabinets 


of electronic circuits, one cabinet of refrigeration equipment 


and the control desk with the monitor 





WHY Buy a 


omputer ? 


by HAROLD SHEARING AACCA 


One of the great challenges facing industry 


today is 


costs. 


to control rising administrative 


Will a computer help to do this? 





T seems a paradox that managements who keep 

| expenditure on office equipment on a tight 
budget will begin to urge their executives to 
consider the advisability of installing an electronic 
computer which might cost hundreds of thousands 
of pounds. What is the driving force behind this 
desire for ADP? Is it because it will do the 
payroll more quickly or produce invoices at a 
faster rate? Is there a deeper basic driving force? 
Great strides have been made in improving 
productive methods without a_ corresponding 
improvement in electrical and administrative 
methods. Much mechanisation has been intro- 
duced into offices, but without basically changing 
the tasks being performed. Engineers have come 
into the office and when they have seen a routine 
job being performed they have said: ‘ We can make 
a machine do that’. On the administrative side 
the management task has grown in complexity, and 
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yet managers have had to struggle on with the old 
techniques. 


Basic Characteristics of Computers 


Electronic computers have a number of basic 
characteristics. Among them are the ability to 
operate automatically at very great speed, to store 
information and instructions, and to follow these 
instructions in operation. They can also modify 
their instructions in accordance with the data they 
are processing; and finally they have the ability to 
discriminate between different sources of action. 
An electronic computer is not a * brain’; before it 
can complete a commercial operation, a long 
period of planning must have been carried out; 
but it is these inherent characteristics which make 
possible a new approach to clerical and admini- 
strative work. 
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Every business is faced with increasing admini- 
Sstrative costs, and one of the greatest challenges 
facing management today is to control these costs 
Diagram | shows the relationship between costs, 
revenue and profit shown in the form of a break- 
even chart. The fixed costs of a business will 
contain a large proportion of administrative costs 
Variable costs build up on top of fixed costs to 
show total cost at any given level of a firm’s activity. 
If the fixed costs rise in relation to variable costs, 
the result is as shown in Diagram 2; the break-even 
point is pushed up to a higher level of business 
Shrink. Will an 
electronic computer enable a business to hold its 


activity and profit margins 
fixed costs to a measurable level? 

A highly competitive business would demand that 
management’s decisions, its planning and control, 
be based on an accurate assessment of all the facts 
of the situation. Somewhere the facts are avail- 
able, but with conventional office methods it is 


often an impossible task to find and analyse all the 


JUNE 1959 


relevant facts. Either the task would prove too 
great for the available clerical force, or it would 
take so long to find them out that they would no 
longer be of any use. The characteristics of 
these 


electronic computing hold promise that 


barriers can be overcome 


Analysis of Office Work 

The following is an analysis of office work and 
its relation to automatic data processing: 

The functions of the office can be shown thus: 
1. Recording the facts of each day’s business by 
data processing, i.e 


( Letters 
(a) Receiving Information < Documents 
. Telegraph 


Accounts 
(b) Recording and Calculating, Progress Records 
Summaries 
Continued next page 
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Diagram 1. 


Filing 
Statistics 
Reports 


(c) Arranging Information 


Invoices 
(d) Giving normal information4 Statements 
( Payrolls 


2. Informing management of the net results of all 
the transactions. 
3. Giving effect to the decisions of management. 
This analysis is intended to show that the normal 
office procedures are concerned with data process- 
ing, but that to enable a business to be managed 
effectively the work performed must have a more 
important aim. 
office operations are the facts which management 
needs to know, the important facts in concise form. 
Some years ago Sir Miles Thomas wrote in The 
Financial Times that everything a business head 
wishes to know should be placed before him on a 
sheet of paper no larger than _half-foolscap. 
Modern business activities are controlled by 
carefully laid plans. As operations proceed, 
management must know promptly when perfor- 
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Diagram 2 


mance falls short of plans so that corrective action 
can be taken. This is sometimes referred to as the 
‘exception principle * of management. Computer 
programmes can be constructed so that, for 
management information, only those facts which 
demand action by managers will be printed at the 
output stage. 


There is a growing realisation that saving in 
actual clerical costs achieved through the intro- 
duction of an electronic computer can be exaggerated 
or even largely illusory, and that the real benefits 
from their introduction will come from other 
It will be advisable to examine those 
office tasks which contain large amounts of routine 
clerical work since computers will have the ability 
to perform these more effectively and speedily—but 
what are the other benefits to be gained? 


sources. 


Effect on Business Structure 


As a business grows, and as the task of managing 
the business becomes more complex, the levels in 
the organisation structure tend to increase. More 
and more people are engaged on the task of analys- 
ing and interpreting the information being made 
available and in making decisions based on their 
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work. In an article in the mid-November issue of 
Automatic Data Processing the following statement 
was made: ‘ Now there is a growing realisation 
that the main repercussions (of automatic data 
processing) will be on executives ° 
This challenging statement demands some atten- 
tion, since the salaries of executives form a signifi- 
cant part of the administrative fixed costs which 
were referred to previously. The repercussions on 
the work of executives will be brought about by the 
use of the discriminating features of electronic data 
processing machines, their ability to select and 
analyse data and to take the alternative courses of 
action depending on the programme of instructions 
Higher qualities will be 
They will need to decide 
on the real objectives of their tasks and be able to 


they have been given. 
demanded of executives. 
express these in a logical manner. They will need 
the ability to use the more significant information 
which they will receive from the computer. 

If an organisation is considering the introduction 
of an electronic processing system, who is the right 
person to decide on the type of installation and to 
control its applications? It will demand a person 
of high executive ability, and since the implications 
are so wide, he will need to consult with and 
advise others in top management strata of his 
organisation. He will need an understanding of 
their problems, and to know how to integrate the 
various activities into a concise whole. The scope 
of the problems will demand some approach in the 
form of committee or conference work. 

The guiding of the ADP team will demand 
someone with high personal qualities and the 


ability to see the problem as a whole, against the 
background of the objections of the particular 
organisation. The theme of the conference* held 
at Oxford in April, by the Association of Certified 
and Corporate Accountants was that the logical 
adviser and co-ordinator of an ADP system was 
the accountant. That is one answer to the prob- 
lem. There may be other answers, but the person 
selected must certainly have a wide knowledge of 
business activities and a deep understanding of his 
own organisation 


Buying a Service 


To put a computer in the narrow orbit of a 
particular functional responsibility of a firm may 
well prove disastrous Surely an ADP system 
should be regarded as buying a staff or service 
function serving the organisation as a whole? 
From an early stage, the co-operation of everyone 
in the organisation should be encouraged. 

Why 
question is that, for the first time, managements 
perceive a solution to one of the greatest challenges 
controlling an increasing 
administrative 
For commercial firms, the 


buy a computer? The answer to the 


facing them—that of 


proportion of total costs which 
expenditure is taking 
ultimate test of management success or failure is 
profitability; and profitability rests not only on 
reducing expenditure but on making the right plans 
If a computer will 


assist in achieving these ends the answer will be: 


and forecasts of the future 


buy one. 


* See Automatic Data 


> 


BETTER WEATHER FORECASTS? 
recent Western 


TH 
Europe, drop in 


temperature, showed that, despite their elaborate 
calculations, most of the meteorologists were wrong 
in their predictions. In the near future, however, it 
should be possible to remedy this, a report from 
UNESCO states. Programming work being done at 
present is reaching the point where computers will 
be able to deal with enormous quantities of 
information in record time and produce foolproof 
forecasts. 

The time factor is one of the main obstacles at 
present to accurate forecasting, as most meteoro- 
logical stations are unable to cope sufficiently quickly 
with the enormous quantity of complex data which 
reaches them from observation posts all over the 
world. Added to this, the information recorded in 
the upper stratosphere by rockets and artificial 


heatwave over part of 


followed by a_ sudden 
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satellites gives a picture of nearly infallible accuracy, 
if it is compiled in time 


This, computers should be able to do, and com- 
puter forecasts which will be accurate and not 
tentative weather predictions will provide a unique 
service to shipping, aviation and agriculture, quite 
apart from letting the common man on holiday 
know the worst with certainty 


UNESCO have organised the International Con- 
ference on Information Processing which takes place 
this month in Paris (June 15-20) and an associated 
exhibition ‘ Auto-Math’. These will cover the 
present development and future prospects in the field 
of electronic computation 

Nearly 2,000 technicians from about 30 countries 
will meet on this occasion and pool their experience. 
Automatic Data Processing will be represented at 
the conference and will review both the conference 
and the exhibition in next month’s issue. 
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AMERICAN REPORT 


A monthly report prepared by the New York 


office of John Diebold and Associates 


What the American Pioneers 
Have Learned About 


Automatic Data Processing 


HE American pioneers of automatic data 
processing have paid heavily for their 
experience. It is not easy to distil the 

most important lessons from it, because much of 

the value is inseparable from the day-to-day 
planning and operating knowledge that has been 
developed. Nevertheless, there are certain con- 
clusions that can be drawn, and certain common 
mistakes that can be cautioned against 

About a year ago, a general realisation that 
automatic data processing had not met expecta- 
tions combined with the business recession to 
create excessive scepticism and fear of computers 
in America. Prior to that time, there had been 
general optimism. By now, a more mellowed 
and reasonable attitude has developed. 

Experience shows that expectations have 

Sometimes this has 
meant a system that did not produce quite the 
profits that it should have; more often than not, 
the result was more serious. Here are some of 
which expectations were most 
frequently in excess of results. 


generally been excessive. 


the areas in 


Improved Control, not ‘ Savings’ 
1. Clerical cost savings have not materialised 
as expected, with some exceptions, of course. 
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There have been many reasons for this. In many 
cases, it has just taken a great deal longer to 
convert to the automatic 
anticipated in the planning. There is an insurance 
company in California that continues to run its 
complete punched card tabulating machine 
installation in parallel with the computer system, 
more than two years after the arrival of the 
computer. 


system than was 


In other instances, savings estimates 
failed to consider the many clerks that would 
have to be retained for editing, checking, and 
investigation of errors. 

On the other hand, firms that regarded the 
automatic data processing system as a means for 
improving information and control have been well 
satisfied with their results. This distinction is 
especially important in countries where clerical 
salaries are not as high as those in the United 
States. 

2. Conversion and installation costs have been 
higher than expected. It is human nature to 
underestimate the time required for a given piece 
of work. This tendency has certainly been in 
evidence when original time requirements for 
systems design and programming are compared 
with actual times. More basic, there has often 
been a neglect of the fundamental systems work 
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that is a prerequisite to an electronic system. 
Setting standards, assuring 100 percent reporting, 
channels have 
often been ignored until the last minute, and then 
Such 


work is generally of the type that ought to be 


and developing communication 


patchwork solutions have been applied 


done whether or not an electronic system is con- 
templated. The only difference is that a manual 
or punched card system can function without 
such groundwork; an electronic system cannot 
There are also purely physical costs that have 


occasionally been underestimated 


Value of Careful Planning 


Careful planning is of course the obvious way 
to avoid overestimation of savings and under- 
estimation of installation and conversion costs, 
and much of the problem has been one of 
attitude. Electronics has been able to generate 
an enthusiasm that infects a great many of the 
groups making the studies, so that it is a very 
rare data processing group that has recommended 
against the use of a computer. Unconscious 
rationalisation to meet the supposed wishes of the 
senior management or to justify an electronic 
system to a sceptical management has been the 
cause of much disappointment among computer 


users 


3. Integrated data processing has not material- 
ised. There has been much talk about integrated 
systems, and many plans have been laid. To date 


One cannot point to a truly integrated data 
system This does not mean that 


computers have not combined certain operations 


processing 


and brought company operations under better 
control. Indeed, this has been one of the main 
contributions of automatic data processing, and 
it is an extremely valuable contribution. But 
more time is required for the development of a 


truly integrated system 


Inefficient Computer Operation 


4. Computer centre operations have generally 
been inefficient. A computer system may be 
making significant contributions to company 
operations, but this should be no excuse for a 
loose operation of the data processing centre, and 
the programming and systems functions. How- 
ever, the area of electronic data processing has 
been regarded as one of * creative’ work that one 


cannot subject to firm schedules and tight 
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performance standards. Although there is some 
substance to this approach, it has resulted in 
excessively loose management that detracts from 
the quality of the work and the morale of the 
data processing group. It also adds significantly 
to costs, placing an unjustified burden on the data 


processing programme of a firm. 


5. Computers have had broader implications 
Com- 


puters influence organisation and operation from 


on the company than were anticipated. 


the viewpoint of input to the system, output of 
the system, and management of the computer 
activity. The firm must be organised to enable 
the computer activity to enforce accuracy, format, 
and timing requirements of input to the system. 
The output of the system must be usable and 
accepted by management, and at the same time 
it should utilise the real capabilities of a computer 
system. These aims are often initially incom- 
patible, and significant, company-wide efforts are 
required to reconcile them. A computer system can 
do much of the comparing, selecting and searching 
that is now done by management from the reports 
that are received. It is hard for management 
to entrust some of these functions to an electronic 
system, and yet it is impossible for an electronic 
system to make its full contribution unless there 
is a conscious effort to accept its full capacity. 


Impulse to Centralisation 


Output of location of the 
data processing activity, can have broad influence 


on the vital 


information, and 


centralisation and 
By providing central manage- 
ment with more accurate and timely data, an 
electronic 


question of 
decentralisation 
system adds to the centralisation 
impulse that is created by the economic necessity 
of having only one machine system to process all 
the data. Properly handled, real advantages can 
be obtained; handled, the seeds of 
organisational strife are sown 


improperly 


6. Finally, computer systems have produced 
significant benefits in the areas of management 
information and One company that 
spends $250,000 per year as a pure addition to 
administrative cost, with a resultant increase of 
40 percent in its administrative costs, is so satisfied 
with its results that it is considering a larger and 
more expensive system. Another firm talks in 
terms of improvement rather than cost 
saving. And some companies have actually been 


control 


profit 
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able to achieve these benefits while covering the 
basic cost of the system through some reductions 
in clerical costs. 


Improvements to the System 


Another way in_ which electronic data 
processing systems have brought benefits is in the 
very disciplining of systems that has caused so 
much anguish. It is annoying to have an 
automatic system stand idle because existing 
reporting procedures account for only 60 percent 
of the real activity, but the better system that 
results from correcting the deficiency does more 
than provide good input to the automatic system. 
Management has better information regardless of 
what the computer does. This is sometimes a 
rather expensive way to improve one’s system. 

From these six basic lessons one can visualise 
a whole series of mistakes that are to be avoided. 
Some are virtually restatements of the experience 
that has already been considered; others represent 
more detailed points. Taken together, the 
following points can be used as a check list 
against which to consider any plans that may be 
in process. 

1. Incorrect cost and savings estimates. Some 
of the most common errors include eliminating 
those who also do human tasks such as answering 
the phone, forgetting about editing, checking, and 
‘look up’ personnel, failure to provide for 
exceptions, and failure to recognise that program- 


ming is continuous and does not stop atter 
conversion. 

2. Bad conversion and installation cost esti- 
mates. This generally results from underestima- 
tion of the time required. 

3. Failure to consider organisational impact 
or possibilities. 

4. Failure to realise that computers are not 
tabulating machines. They cannot be managed 
in the same way; they require much more basic 
systems work, and they should generally not be 
assigned the same tasks. 


‘ 


5. The practice of selecting one ‘ basic appli- 
cation’ on which to break even, and considering 
extra computer time as ‘profit’. Such an 
approach can lead to selection of the wrong 
equipment, inadequate time for future work, and 
often failure to achieve anything but the initial 
work. Furthermore, the computer may be unable 
to do the work that is vaguely considered as the 
second application. 

6. Failure to use the full logical abilities of the 
computer system. This results either in the 
provision of information that cannot be used or 
failure to supply what is needed. 

7. Failure to appreciate the problems (and 
costs) of input, editing, and access. 

8. Failure to run a data processing activity in a 
business-like manner. 

9. Incorrect estimates of computer time require- 
ments for a given set of applications. 
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The editor invites authoritative and thought- 
ful contributions on all aspects of automatic 
data processing. Factual accounts of first-hand 
experience in planning, installing and operat- 
ing computer systems are particularly invited; 
but theories and prognostications based on 
practical experience in commerce, industry 


and government are also welcome. 





CONTRIBUTIONS 


Articles, preferably between 2,000 and 
3,000 words in length, are most acceptable 
when typed with double spaced lines on 
plain quarto paper. They should be addressed 


to: 


The Editor 


AUTOMATIC DATA PROCESSING 


Mercury House, 109-119 Waterloo Road, 
London, SEI 
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Designed to provide a small and inex pensive machine for those sections of industry, 
commerce and scientific research that do not have a large enough volume of work 


fo jusufvyVy an expensive 


A Small 


General-Purpose 


Computer 


machine, Sirius fills a gap in the European range 


at the Transistor Exhibition 


HE day of the portable computer has not arrived 

yet, but the latest machine in the range manu- 

factured by Ferranti Limited is a considerable step 
in that direction. 

Sirius—like all Ferranti computers it bears a name 
from Greek mythology—is believed by its makers 
to be the smallest and most economically priced 
computer manufactured in Europe. The computer 
proper has the dimensions of a modest bookcase. 
It stands about four feet in height, is 10 inches in 
depth and about six feet in length. The control 
panel is mounted on a standard steel office desk 
which is pushed up against the computer. A paper 
tape reader stands on each side of the control panel, 
within easy reach of the operator; and to one side 
is a small ancillary desk with a Creed teleprinter to 
print out the results of the machine’s computations. 

The entire assembly can be plugged into a normal 
domestic power point from which it operates on 3.8 
amps. It does not require air conditioning and it 
can be moved from one room to another with very 
little trouble. The weight of the computer and 
desk together is about six hundredweight. 
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Sirius is constructed of logical elements, or neuron 
packages, and magneto 
striction delay lines. It works in decimals, each 


employing _ transistors, 


decimal digit represented by four binary digits. 

The manufacturers envisage the use of Sirius in 
industrial, commercial and 
scientific research work, as an ideal machine for 
consulting engineers and other professional men 
requiring rapid computation at comparatively low 
cost, as a subsidiary machine for large organisations 
which already employ the bigger machines, and for 
training purposes in technical 


statistical analysis in 


universities and 
colleges. 

The prototype machine has been two years in 
design and manufacture, preceded by a similar 
length of time on the development of the neuron 
packages. The Ferranti company offers delivery of 
machines within three months of ordering; the first 
production models are expected in September. 


The price of Sirius will be £15,000. Alternatively, 
the machine to be installed at the Ferranti centre in 
Portland Place will be hired to users at £15 an hour. 
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SHOOTING 
AT THE MOON 


The object of this DATA DIGEST is to present 
a selection of the large quantity of material now 
being published about automatic data processing. 
For convenience and for the sake of quick 
items is 
standardised in the following order: Author, Title, 


reference, the arrangcment of 


Publication. 


Robert W Rector 
Space Age Computing 


The Magazine of Datamation 


1959 (USA) 


An account of the role of computing and data 
processing in the US Army Air Force project 
Able 1 (Pioneer) in 1957 and 1958, which 
attempted to put an ‘artificial satellite” in lunar 
orbit. The author is staff mathematician of the 
computation and data reduction centre of Space 
Technology Laboratories Incorporated. 


March/ April 


Data process planning began in 1956 with the 
problem of the integration of ordinary differential 
equations. A year later there was an attempt to 
formulate the general problem = of lunar 
trajectories and the first programme was produced 
in January 1958. 

The article describes the steps in computing 
various trajectories, the establishment of stations 
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to track the satellite in flight, the collection and 
collation of information from them, and the com- 
plex communications system that had to include 
Cape Canaveral in Florida, Hawaii, Singapore. 
Jodrell Bank at Manchester, Millstone Hill Radar 
Station in Massachusetts, and other 
places. 


distant 


Computation for the exercise was on an IBM 
704 under the direction of Space Technology 
Laboratories. 


Anon 

Organising a Network of Computers 
The Magazine of Datamation March/April 
1959 (USA) 

Many data processing jobs require faster com- 
puting than present machines can do. An 
attempt was made by the US National Bureau of 
Standards to integrate several computers to work 
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on large tasks. By dividing the total task into 
different pieces and by having the computers 
work on them simultaneously, the computation 
could be speeded 

A model network of primary and secondary 
computers was set up, with three types of com- 
munication between them: (1) data passed from 
primary to secondary, (2) data from secondary to 
primary, (3) control signals between secondary 
and primary 

The primary instructs the secondary to do a 
job, meanwhile itself operating on a job that does 
from the secondary. The 
secondary signals the primary when it has com- 
pleted a task. 
secondary to wait until it is ready to accept data, 


not require data 
The primary may then signal the 


and the secondary will idle until the primary 
instructs it to start a new task 


Oswald Nielsen 

Feasibility Studies 
Machine Accounting and 
March/April 1959 (USA) 


Feasibility 


Data Processing 


studies have three objects: (1) to 
appraise the need for data processing equipment, 
(2) to determine the kind of equipment to be 
installed, and (3) to assess what preparations are 
necessary for the installation 

In a large organisation with a strongly central- 
ised management and a large volume of data there 
is a supposition that a large computer installi:tion 
may be economic. A large organisation with 
decentralised management might employ small 
computers in divisions of the company or decide 
to centralise selected data processes (such as pay- 
roll) without necessarily centralising management. 
The small company wants equipment that will 
process its necessary data automatically but not 
equipment of uneconomic, superfluous capacity. 

rhe first task of a feasibility study is to state 
the problem in terms of the company’s object. 
It is important to plan a method of approach to 
the problem and to estimate a time for the 
feasibility study, and decide how detailed it should 
be. 

The present data flow of the company needs 
to be examined. Can it be improved or adapted? 
What size of machine would its volume demand? 

The personnel problem can usually be left to 
ordinary personnel turnover. There is also the 
problem of what people are available in the com- 
pany to run the installation 


The question of equipment cost versus savings 
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involves a survey of the accounting system, which 
takes time of processing 
equipment is already in use, there is the problem 
of integrating it with new equipment. 


Where a quantity 


If conversion to fully automatic data processing 
is decided on, should it be immediate or gradual? 


Melville Stein (President, Leeds and Northrup 
Company, Philadelphia) 


The Outlook for Computer Control in 
the Process Industries 


Computers and Automation May 1959 (USA) 


From the time that vacuum tubes became generally 
available it has taken nearly four decades to 
develop electronic detectors and amplifiers stable, 
reliable, flexible and enough for 
automatic control The history of industrial 
processes has shown that the full advantages of 


accurate 


automatic control cannot be realised unless the 


process plant is itself susceptible to control. 
Direct control mechanisms, on the ‘ feedback’ 
principle, have been highly developed and are 
still being developed. They will not be replaced 
or rendered obsolete by computers. Computer 
control will be in the nature of an added refine- 
ment. 

As a step toward computer control, the com- 
puter can examine the static and dynamic 
characteristics of the process to determine where 
Logging 
provides digital data of process variables and 
permits the operator to adjust the plant for 
optimum performance 


process control may be improved. 


The computer must be programmed to take 
into account the static and dynamic characteristics 
of the process. Successful control requires a very 
high reliability in the computer. Some leading 
technologists feel that computer control will be 
limited by computers rather than by process 
characteristics. It is probable that first one, then 
the other, will lag in development. 

For the present, analogue computers, where 
applicable, are likely to be simpler, cheaper and 
more reliable than digital computers. 
illustrated in the 
complex processes in the electric utility industry. 
The control systems for the three phases of the 
industry heat generation, electrical energy 
generation and electricity transmission to points 
of use—have been separately developed but are 
being tied into a comprehensive system. To 
develop full computer of complex 


Co-ordinated control is 


control 
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processes it is better to segregate discrete 
processes and get them under control first, before 
co-ordinating the parts into total control. 

There has never been an undertaking that 
requires more co-operation between the user 
organisations and the control manufacturers than 
the application of computer control to continuous 
industrial processes. 


J M Lock, PhD 

Superconducting Computer Devices 
Automation Progress May 1959 (Britain) 
Superconductivity permits rapid switching between 
two stable states, under the influence of a magnetic 
field. Digital computers rely upon such switching. 
The important factor is adequate differentiation 
between the two states. 

Superconductors lose every trace of electrical 
resistance at certain transition temperatures; but 
resistance can be restored by the application of 
a magnetic field, which is produced by a critical 
current. At present the speed of operation of 
superconducting devices is limited. 


Dr Lock discusses various attempts to find 
suitable devices—the cryotrons with which Dr 
D A Buck has experimented and the Crowe 
element as the operative device in a computer 
and the practical problems to be solved 
before random access stores can be built to 
operate at maximum speed in very small space. 


store 


J V Hewes 
Punched Cards of SHAPE to Come? 


Process Control and Automation May 1959 
(Britain) 


Supreme Headquarters Allied Powers Europe 
SHAPE-—has an enormous annual stocktaking 
task, related to its responsibility to supply 
weapons and equipment to widely scattered com- 
mands at very short notice. Some of the 16 
NATO nations under the one supreme command 
already operate punched card systems in their 
military stores. The incorporation of these 
systems in a comprehensive system employing 
punched cards and memory tapes is * under active 
consideration.’ 





Book Review 


Eugene M Grabbe, Simon Ramo, Dean E Wooldridge 
(editors): 


HANDBOOK OF AUTOMATION, 
COMPUTATION AND CONTROL 
Volume I Control Fundamentals 


Chapman and Hall Limited for John Wiley and Sons Inc, 

New York. 

HIS is the first volume of a work which will be 

completed in three volumes. Its scope can be best 
indicated by quoting a selection of the chapter headings, 
which are arranged under five sections: A. General 
Mathematics; B. Numerical Analysis; C. Operations 
Research; D. Information Theory and Transmission: 
E. Feedback Control. 

Section A contains 13 chapters on ‘ Sets and Relations, 
‘Algebraic Equations,’ ‘ Matrix Theory,’ ‘ Operational 
Mathematics, ‘Boolean Algebra,’ ‘Statistics, etc. 
Sections B and C contain one chapter each. Section D 
contains three chapters: ‘ Information Theory,’ ‘ Smooth- 
ing and Filtering’ and ‘ Data Transmission.’ 

Chapters 19 to 26 deal with various aspects of feedback 
control, from the ‘ Methodology of Feedback Control ’ to 
“ Sampled-Data Systems and Periodic Controllers.’ 

The book is intended for engineers, and the authors 
and editors presuppose in the reader an acquaintance 
with mathematics and ‘some engineering training.’ 
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Nevertheless, the comprehensive nature of the handbook, 
the thoroughness with which each aspect of an extremely 
complex subject is presented, and the clarity of presenta- 
tion suggest that the most lively intellects in management 
may find much in it of interest and value. 

The second volume, entitled Computers and Data 
Processing, has not yet been received; but it is probable 
that executive businessmen will be more immediately 
concerned with this than with the present volume. The 
second volume, according to the editors’ preface, ‘is 
devoted entirely to the design and use of analogue and 
digital computers and data processors. In addition to 
covering the status of knowledge today in these fields, 
there are chapters on unusual computer systems, magnetic 
core and transistor circuits, and an advanced treatment 
of programming.’ 

The emphasis in the third volume will be on systems 
engineering. 

Upon the potential value of these forthcoming volumes 
the value of the present volume to some extent depends, 
not so much for the engineer as for the businssman who 
will be more immediately concerned with the practice 
of automatic data processing. 

The book carries, in a foreword, the imprimatur of 
Gordon S Brown of the Massachusetts Institute of 
Technology, who describes it as ‘today’s optimum pack- 
age of that body of knowledge that will be negotiable at 
par by technologists for many years to come in a wide 
range of disciplines.’ 

EW 
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HEN 

British office 

industry puts 

it sells into one large shop window, 
some of the displays 
familiar. Treading the 


every year the 
machinery 


everything 


obviously 
become 
thick carpets of the stands of this 
year’s BEE one saw again machines 
that coming off the 
assembly lines for some time 


have been 

However, in the automatic data 
processing sphere, there were 
familiar machines with new 
onto them 
and 


fea- 
tures grafted One 
feature in particular 
possibly more significant than the 
new computer exhibited 
for the first time tape- 


punching attachment 


this 1s 


systems 
was the 


Of course machines 
that can produce paper tape as a 
by-product 
novelty ; Burroughs, for example, 
demonstrated their Sensi 
matic machines with a tape-perfor 
ating attachment at the Manchester 
BEE last year. But this year there 
were more machines with this 
attachment—not only accounting 
machines but typewriters, too 


accounting 


are not exactly a 


one of 


Certainly, very few companies 


have purchased an _ accounting 
machine with a tape-punching at 
tachment, so it is fair to ask manu 
facturers what use this gadget will 
have. 
the need for producing tape as a 
by-product of normal ledger post 
ing and invoicing procedures, give 
two answers. First, for transmitting 
data over land lines between head 
quarters and offices in the field, 
paper tape is a direct input medium 
for transmitters ; 


Salesmen, when quizzed on 


secondly, as 
and _ type 
writers programmed to 
punch out only selected data, a 
tape can in fact pick up only those 
statistics required for sales analyses, 
stock control, etc. So a tape pre 
pared in this way could be fed to a 
tape-to-card alterna 
tively used in a computer system. 
Cards could then be sorted and put 
through a tabulator to give statisti- 
report sheets. However, one 
flaw: in this reasoning is that to 


accounting machines 
can be 


machine or 


cal 
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BEHIND THE 


WINDOW DRESSING 


A retrospective glance at the Business 


Efficiency Exhibition which closed on June 4 


produce paper tape in order to pre 
pare punched cards involves one 
quite unnecessary step. 

Far better to produce punched 
cards as a by-product of accounting 
operations Three companies did 
in fact exhibit accounting machines 
linked to card-punching equipment 

National Cash and Remington 
Rand demonstrated machines 
linked to ICT card punches, and 
Burroughs had a machine linked 
to a French IBM Perforatrice. 

Nevertheless, whether paper tape 
or cards are produced, this develop 


does offer to the small and 
medium company the 
means to obtain, without any extra 
labour, additional facilities, which 
more associated with 
larger card installations 
and computer systems. For exam- 
ple, by using typewriters, 
which can be activated by cards or 
paper tape, a company could 
abstract sales and other statistics 
automatically from the documents 
it normally prepares without being 
involved in exorbitant expense. 

PM 


au 


ment 


the size 


often 
punched 


are 


slave 





Names and Notes 


Time to Look 


THE LATEST aid that has been pressed into 
service to help put across computer lore is the 
cine-camera. Recently both ICT and Unilever 
Ltd showed previews of colour films that have 
been made to explain what is involved in acquiring 
a computer. 

ICT’s film * Time to Think’ is a dramatised 
fictional case history about a typical medium-size 
manufacturing company who investigate com- 
puters. The managing director, the assistant 
managing director and other personalities in 
the company are shown both asking questions of 
the computer manufacturer’s representative and 
organising themselves for acquiring know-how 
and for carrying out feasibility studies. The film 
stops short at the point where an order for a 
computer is made, yet manages to intimate, by 
the use of dialogue, the varying problems of 
department executives, and, by shots of the 
systems team in action, the care and thoroughness 
with which both the initial feasibility study and 
the ensuing methods work have to be done. 

Unilever’s film ‘The Electronic Computer in 
Commerce’ is a more conventional documentary 











Still from ICT’s film ‘Time to Think’ shows the 
managing director discussing with his assistant the 
next move after the feasibility study 
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which also stresses some of these points, but gives 
a general idea of how a computer works and 
possible applications for it, as befits a film shot 
primarily to give Unilever executives a first 
insight into electronic machines. 

Amusingly illustrated with cartoons, the film 
features one job that Unilever’s machine is doing 
for T Wall and Sons. Walls have to buy weekly 
a quantity of pigs for slaughter which must yield 
certain proportions of fat and lean. Altogether 
there are some I5 varieties of pigs, yielding 
differing fat-and-lean proportions, and as live- 
stock varies in price week by week Walls had the 
problem of how they could buy to get the yield 
they required, but as cheaply as possible. Using 
linear programming techniques the computer 
prints out the solution to this problem in minutes 
where it would have required a team of mathe- 
maticians days. 

Unilever’s film has been made in 16mm and 
35mm _ editions and can be hired by outside 
organisations. 


Grocery Chain and 
Finance House Buy Computers 


J SAINSBURY LTD, the grocery and provision com- 
pany, are the latest retail organisation to place an 
order for a computer. The company have ordered 
an Emidec 1100 machine which will be used 
principally for stock control and central account- 
ing for supplies to branches. 

Sainsbury, from their head office in Blackfriars, 
London, already operate a centralised system ot 
control for their branch stores. The computer will 
extend the present system and will be able to cope 
with an increasing number of branches, give more 
accurate control and continue to check that stocks 
are maintained at minimum levels. 

Also varying buying habits in different types of 
districts, and seasonal fluctuations in demand for 
certain lines will be ‘vetted’ with greater accuracy 
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During the Business Efficiency Exhibition held 
this month J M McQuestion, Managing Director 
of the Scottish Midland Guarantee Trust Ltd of 
Edinburgh, put his signature to an order for a 
Ramac 305 computer—IBM’s juke box machine 
which stores some 20 million characters of data 
on several magnetic discs. 

The Guarantee Trust, which is associated with 
a number of banks, is the first finance and hire 
purchase house to order a computer, which will 
be used for hire-purchase accounting, maintaining 
dealers’ accounts and _ providing _ statistical 
information. 


New Educational Centre 

in Europe 

FDUCATION—for methods and machines—is one 
of the services that computer manufacturers find 
increasingly they have to Latest 
endeavour in this sphere is the European 
educational centre that IBM is setting up in 
Blaricum, near Amsterdam, Holland. A resi- 
dential centre, it will accommodate up to 40 
guests at a time 


supply 


Seminar courses for executives from all west 
European countries will be run each week through- 
out the year. These will deal with specialised 
subjects, or specific industries and applications. 
Early seminars will cover banking and insurance, 
and the chemical, steel, railway and petroleum 


industries 
English, French and German will be the 


languages of the seminars. 


Tie-up with 
American Know-how 


AGREEMENT has been reached between Southern 
Instruments Ltd of Camberley, Surrey, and the 
Ampex Corporation of America (and its sub- 
sidiary, Ampex Electronics Ltd) for Southern 
Instruments to manufacture and market Ampex’s 
range of tape instrumentation equipment 


New Firm of 

American Consultants 

OPENING Offices in Los Angeles this month are a 
team of experts in the specialised field of auto- 
matic programming of electronic data processing 
systems. The experts have formed the Computer 


JUNE 1959 


Sciences Corporation which will serve industry in 
feasibility studies, applications programming and 
problem analysis for both scientific and data pro- 
cessing work, a principal speciality being the 
(Compilers 

a refined form of automatic programming used in 
preparing instructions for computers. They pro- 
vide a shorthand link between handy, remember- 
able codes used by programmers and complex sets 
of instructions ‘> machine language needed by the 
computer to command itself in performing daily 
chores.) 


development of compiler systems 


Executives Moving On 


ELLIOTT-AUTOMATION'S Deputy Controller R S 
Hewitt has been appointed to the board of Elliott 
Brothers (London) Ltd 

Burroughs Electrodata Division in Pasadena, 
California, has Brian W_ Pollard 
Assistant to the General Manager 


appointed 


A physics graduate of Clare College, Cam- 
bridge, Assistant Pollard was a member of the 
telecommunications research establishment of the 
war-time Ministry of Supply, and subsequently a 
manager of Ferranti’s computer department. 

The appointment of J W Haig Ferguson to 
Divisional Director of Bruce Peebles and Co Ltd 
brings F Duerden to the top of the company’s 
electronic department. 


Mr Duerden majored out of Manchester Uni- 
versity before the war and went to the Research 
and Development Department of the Marconi 
Wireless Telegraph Company. A radar officer in 
the RAF during the war, Mr Duerden joined 
Ferranti in Edinburgh in 1946 as a senior develop- 
ment engineer. He switched to Bruce Peebles in 
1956 and was chief electronics engineer before his 
promotion to manager of the department. 


New commercial 
manager for Semicon 
ductors is C H Noton 
who will co-ordinate 
the company’s activi 
ties in the manufacture 
of transistors and other 
semiconductor devices. 
Mr Noton brings to 
his new post a wide 
experience gained as 
managing director of 
Genatosan Ltd, as sales 
director of Fibreglass 
Ltd and as a wartime 
civil servant. 
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A Computing System 


for the European Market 


ALREADY two organisations, the 
Dresdner Bank in Hamburg, 
Germany, and a shoe retailer in 
Switzerland, have installed a 
Univac Calculating Tabulator 
Remington Rand’s_ scaled-down 
computer for the European market 


A medium size computer, the 
UCT is a_ high speed general 
purpose business data processing 
system, which linked with its 
present output facilities is well 
suited for work requiring large 
columns of printed information. 


At present the UCT’s input its 
punched cards, which are accepted 
by a self-checking 450 cards-per 
minute reader. Output is either by 
card punching (150 cards-per-min 
ute) or by direct on-line printing. 


Remington have developed a 


printer which hits out 600 lines a 
minute, with 130 characters a line. 
Controlled by a stored programme, 
the printer can be made to give a 
wide variety of print-out formats 


The computer has a fast mag 
netic storage drum, which contains 
a main 50,000 digits 
divided into fast and slow access 
portions by the disposition of its 
read/write heads 


store of 


The fast access 
10,000 
digits with a maximum access time 


portion has a capacity of 


of 0.84 milliseconds per word (10 
digits); the portion 
storing 40,000 digits has an access 


slow access 
time of 3.4 milliseconds per word. 
There 
buffers on the drum 


are also six input-output 


Embodying the latest production 
techniques—magnetic core ampli- 


In Britain delivery of the UCT is promised within 12 months 


fiers—transistors—printed circuitry 
a UCT system can take up as 

little space as 250 square feet. 

Remington Rand Ltd, 

1 New Oxford Street, 

London, WC1, 


CONTROL FOR’ LARGE 
INDUSTRIAL DRIVES 


NEW development in automatic 
control equipment to increase 
the efficiency and quality of steel 
production was demonstrated in 
London during May. A demon 
stration van, with a full-size equip 
ment controlling a working-model 
steel rolling mill one-eighth actual 
size, was fitted out by the Metal 
Industries Division of the English 
Electric Company Ltd, of Stafford 
A team of English Electric experts 
has been touring with the van to 
show industrialists the applications 
of the new equipment, in con 
trolling sequences of processing and 
production operations automati 
cally. 

The majority of rolling mill 
drives are at present manually con- 
trolled. All the movements of the 
roller tables carrying the piece of 
metal to and from the mill, the 
adjustment of the distance between 
the mill rolls, the manipulation of 
the piece of metal into the correct 
rolling channel and the control of 
the main mill drive itself, are done 
by hand- or foot-operated levers. 


These operations follow a definite 
pattern of movement which can be 


(Continued on page 54) 
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Ferranti offer Pre-eminent 


Electronic 


EL Lee Bee 


Data-Processing 


Systems 


based on magnetic tape, the new 
medium for clerical mechanisation 


THE PERSEUS DATA-PROCESSING SYSTEM 
the most powerful System made in Europe for 
large organisations or groups of companies. 


THE PEGASUS DATA-PROCESSING SYSTEM 
the most versatile computing System, for medium 
sized organisations especially those with both 
commercial and technical applications. 





Write or phone for further details to: 


FERRANTI LTD 


WEST GORTON : MANCHESTER 12 Tel: EASt 130! 
London Computer Centre: 
21 PORTLAND PLACE, W.!. TEL: LANgham 9211 
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English Electric equipped a van with automatic control equipment 
and demonstrated its efficiency by linking it up to a working model of a 


steel rolling mill 


electro-mechanical 
form, stored in the ‘memory’ of 
the equipment ready for immediate 
selection 


reproduced in 


The number of move- 
ments for rolling an ingot slab or 
boom into a 


smaller section can 


be correctly sequenced to become 


the ‘rolling programme’. Any 
number of rolling programmes can 
be made up to suit different sizes 
of material to be fed into the mill 
and of the product being made, 
and stored ready to select and put 
into operation by pushing a single 
button. 

The heart of this programming 
equipment is a component called 
a translator unit. This is a 
motorised switching device, first 
suggested this duty by the 
British and Steel Research 
Association. English Electric have 
developed and modified this unit 
to make it suitable for the very 
rugged and continuous duty 
required by the metal-making and 
rolling industries 


for 
Iron 


The benefits are a more consis 
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tent quality of rolled product, 
greater productivity, less mainten- 
ance on the rolling mill and more 
efficient use of operating personnel. 
It has already been installed on 
one mill in the United Kingdom 
and is now being installed 
others. 

Automatic control in one form 
or another has been used for some 
years in light industries but it is 
only recently that it been 
introduced in heavy industries 
where expensive capital equipment 
demands a_ high standard of 
reliability. Other examples in the 
steel industry are automatic tension, 
gauge and coiling control on hot 
and cold strip mills and rod mills, 
where steel for domestic 
appliances, furniture, the canning 
industry and the building industry 
is made. As a result of automation, 
products are more accurately 
dimensioned and are being built at 
a faster rate. 


on 


has 


cars, 


The type of programming and 
automatic control equipment 
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demonstrated by English Electric 
can also be used with other indus 
trial drives where a definite pattern 
of controlling movements _ is 
followed through in sequence and 
repeated many times; a different 
pattern of sequence merely requires 
the storage of a different pro 
gramme. 


The English Electric Co Ltd, 
Marconi House, 
Strand, WC2. 


ELECTRONIC SYNCHRO- 
TAPE TYPEWRITER 
NE new method by which firms 
in the USA are ensuring the 
speedy delivery of merchandise 
from factory to customer consists 
in the Remington Rand electronic 
synchro tape typewriter. By pro 
cessing orders electronically, this 
device cuts the time-lapse between 
order and delivery considerably. It 
is basically a small and relatively 
inexpensive piece of equipment 
which transmits orders from sales 


(Continued on page 56) 
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0 
exercise 
control 





Contro) is measured in facts —day-to-day facts about sales, stocks, produc- 
tion. That is where the Kimball system of Automatic Data Processing fits 
in. A price ticket with a memory is the basis of the system. Vita] informa- 
tion is classified, recorded and stored on the price ticket itself, in a form 
suitable for rapid punched card treatment 


Take just one example: Kimball can tell the departmental or chain-store 
executive automatically, from day-to-day, how each type, style, colour 
and size of article is selling in every branch or department. A word, and the 
stock can be replenished or transferred overnight to match peak demand 
and net the greater profit 


Kimball is here and at work. It is just one of the fields in which we specialise. 
May we tell you more”? 


<Kimoari - Automatic Data Processing 


B. U. SUPPLIES & MACHINERY CO. LTD. SUPPLIERS TO INDUSTRY 


Boston House, Abbey Park Road, Leicester 
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office to factory and keeps track 
of re-orders. 

Orders are transmitted immedi- 
ately by teletype from sales offices 
to the factory. At the factory a 
perforator, receiving the order by 
teletype, turns out a selective tape 
controlled by signals in the original 
taped order. The tape, in turn, is 
fed to a tape-to-card converter, 
which produces punched cards. 
This not only speeds up delivery of 
orders to the factory but helps in 
the preparation of inventory con- 
trol and master sales reports. 

The tape also writes 75 per cent 
of the customers’ future orders and 
records automatically. It is filed 
for re-use, to repeat the data which 
does not change from order to 
order; only the date and number 
of each new order from the same 
customer are typed manually on 
each form. This saves the repeated 
typing of such permanent facts as 
customer’s name and address and 
the description of the product 
ordered. 

On succeeding orders the opera- 


tor needs only to add quantities 
and amounts from the keyboard, 
and the punched tape does the rest, 
controlling without error the writ- 
ing of orders. One machine will 
handle about 50 orders a day, with 
less error and more speed than is 
possible using the conventional 
methods of mailing in orders to the 
factory and keeping track of each 
new order. 

Remington Rand Ltd, 

1 New Oxford Street, 

London, WC1. 


NEW HIGH-SPEED SORTER 
NEW alpha-numeric sorter, 
which can sort punched cards 

at the rate of 2,000 cards a minute, 

has been developed by IBM. 

This high speed is made possible 
by transistorised circuits used for 
the first time in a machine of this 
kind. 

Photo-electric sensing replaces 
the standard sorting brush; an 
electric beam passes through a 


punched hole and sets up a tran- 
sistor circuit which guides the card 
into its proper stack. 

This sorter will be known as the 
IBM 084. 


IBM United Kingdom Ltd, 
101 Wigmore Street, 
London, W1. 


LOW COST ANALOGUE 
COMPUTER 

N inexpensive general purpose 

analogue computer of any 

size required can be built from 
standard amplifiers, oscillators, 
noise generators, non-linear units 
and power packs that have been 
developed by Bruce Peebles. 

Designed primarily for examining 
general principles and for obtaining 
qualitative rather than extremely 
accurate quantative results, com- 
puters, using the standard parts, can 
be built to individual requirement, 
within a few weeks. 
Bruce Peebles and Co Ltd, 


37 Inverleith Place, 
Edinburgh. 
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Use the classified columns of 
AUTOMATIC DATA 
PROCESSING 


your 
announce your 
books on the theory and practice of 
Automatic Data Processing. 
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courses and 
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The new Creed model 3000 
high-speed tape punch will 
revolutionise the performance 
and applications of computers 
using punched tape as an 


« rh) 
output medium. 
(A Leading British Computer Manufacturer) 


Records computer data in 5-, 
6-, 7- or 8-track punched 


, 
paper tape at 300 characters 
per second—up to TEN 
TIMES the speed of ’ a pe Pu n Cc h 
Output punches generally 


available hitherto. 


Write for Folder DP.S 


TELEGRAPH HOUSE - CROYDON - SURREY 
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64g? nlataiv iF > 4-uls 
‘‘l’’m completely in the dark 
... all this talk of automatic data processing, 
computers, flow-lines and all that rigmarole leaves 
me standing.” 


“Have you read...” 


“1 don’t even know what a computer looks 
like, or what it does. They could sell me a sausage 
machine and I'd be no wiser.” 


** But it tells you all you need to know in...” 


“And the costs are fantastic, aren’t they? 

We couldn’t possibly afford ADP.” 

* You're wrong, old boy. There's equipment to suit 
any size of business—or you could hire * time’ on some- 
one else’s computer. It tells you all about it in...” 


“Then there’s the question of space. Where 
could we install a computer ?” 

* That's a problem that could soon be overcome. 
You get a lot of first-class advice in...” 


“Suppose we could afford a computer, and 
assuming we had space for it and all its 
associated equipment, how could it improve our 
set-up? I fail to see how some fantastic 
electronic brain could make much difference to 
our output or the efficiency of our office.” 
“Completely wrong again, my friend. Even small 
firms who have taken advantage of ADP are making 
huge savings in both time and expense. Why don't 
you start taking...” 


“That sounds fine in theory—but how can | 

learn about ADP? Who’s goingto train my staff? 
I’ve never heard of a degree in automatic 

data processing!” 


“You are living in the past! If I can get a word 

in edgeways, I'll try to explain the whole business of 
ADP—or better still, I'll lend you my copy of the 

one journal which can answer all your questions. Then 
you'll see why you should be reading .. . 
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